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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide silica-based 
microparticles of low refractive index, and to provide a 
base material with a coating film excellent in adhesion to 
resin or the like and antireflectivity. 
SOLUTION: This silica-based microparticle is such that, 
as shown in the figure 1 (a), there is a hollow 20 inside a 
shell 10 consisting of a silica-based inorganic oxide; 
wherein the shell 10 may be either porous, or such as to 
seal up the hollow 20 with the micropores closed, and, as 
shown in the figure 1 (b), is preferably a silica-based 
multiple coating layer composed of a 1st silica coating 
layer 11 and a 2nd coating layer 12. 
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(54) HSMe!>=&i!!] v'U^ansieT, ««e^4MRjK©«a*j*> cfeitjciiafiftafetj 



(57) [g^] 

v-y^Sfi^i^fi. Ell (a) l^Ti^tX 

rorta5iC^«2 Otr^L-CV^So ^1-^1 0 ^i«^l?LSr*t 
5 #?LK t> *> o T % V ^ L . lI*ffl?L Pfl* § 

1 (b) ^lv'y;&«ail l:33J;t;^ 




1 

[W*5 1 ] 5 n m~ 3 0 0 n mX'h?) 

I!t*«3] taiB^^Off^iin nm~5 0 nmOiS 10 
mi^h'O. fl,oTJ®)Kr^g© 1/50-1/5 ©ISHic 

1 3 fE«0 V/ y * mmSr.i' o 

[lt*^6] TIHXS (a) ~Xg (c) d^6./<C5v' 

(a) Si^Jt©7K^«*5J:t;/*^f±^^^*^^> ^ 20 

/V* y nIitOiim^tJ7K^f« i 4 . p H 1 0 iSiiWT 

H 1 0 fiA±©T/v:* y 7Kjlf?S4'{' W^{-*iD * 

*Si02 -e«L. -yy *gi^1-O««{li^t)*M0x 
*Lfct tW^/l'itMOx /SiOs ;a5o. 3~1. 0 

(b) |tffi;^iKf.^-5>m^i-->y*MSrmJPLT, W&.'f- 
jc^l i/y :*^SSJiS:ffM-t-5X@ 

(c) WE5>«lRt-^4rJP^. lulB^fi;:i^^«^1"57t 
«<D-g!5*fctt^^^^*-t-5XS 30 

t-c 0 . 1-50 m»%©isH-t?=fT 
[tt3fc3j8l ft*96iBij©xs (c) -cite.tvfcm 

^^5>m«(-. T/V;&y7Kjt«t. 'fli^^ (1) "^^^^ 
R. S i X(,-.) •••(!) 41 

cm L. R : mmm. i ~ i o }i»«i^^ii7K 

- 3 5 0 "C-CTlcl^^aiili-S 'y y 

0-1 2 0 0 XXlimm^-t^ 'y y ^>lSt*K® 
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[it*9 1 1 ] it*« 1 5 wv^-f ixd^^fB« 

© v- y * ^TO.^* fcl±«*« 6 1 0 © V^-f 

ir . ^jJUJf^^ffi h y s/ ;^ ^-^^^wrnkx-t-f^ 

[0 0 0 1] 

T^-^r^^-^mdy^y^yiJimWl-. ^<r>^yV:fi^»m- 

mmmmm. *5j;T^tfifB'>y:*^«»^'^^tf« 
[0002] 

0 . 1 - 3 0 0 M mS^CO 
4'^v'y*fir.^»^*PT'*>5 (#M3p.6-3 3 0 6 0 6 
■^<K:#. #M¥7-0 13 1 3 7-§-^|g) « 
2000-50011 3^<ii^(Cj;iXff. S^T/V* V 

^StK^is^i^ V- y * >- y * ea^ow ^ 5 

C < 1^*1-5 r i: J: o ffil^^fe v- y * 

1-0 2 9 3 1 8-§-^$Btr.t*i{-f, i^mW>i^ 

mwmmm^^of^='T • y:r./m^^xh^ 5 ^ o yf 

^X©«^^>'y;*«^,i^;S5>2i»-e&So *fc. 

litm^. #?L'14®«a^fl:ti«» (D*ffiSrv'y *#-tf 

^^q#fc^^5C^:*il|gL•CV^5 (#M^7-1331 

0 5 ^-^am) o 

[0 0 0 3] 

mmii>m»:\^^') t t^mm] ^mmi^. mmmm^ 

7-1 3 3 1 0 5-§-^«liE«b/c:|gBJ^^S§*fc% 

t-r6i>(DXih'^x. ^nmm^mmmmn^ 

-T?«^^©i/y:*^mfif.^-*#51)©-efe5„ 4fc. *^ 
pjttHulB^^-CJtftf^v-y ;«?^«t«^.T®^t5:^^<^^^* 
Mt;tr„ ^i/y*^mSr.^-*^*-t-5«K^Stf® 

i:Sri«)t-rst>ot?&So '^y^^^S^roaJfr^t 
Lt. :ft#:6^S-0. 017550. 0 2ieA±.©3fc»5r BJI 
MM#S*i■(-oV^-C^i. jSftS 5 0 nm©?ti^©R 
It^WffifcUT. 0. 1%75S0. 2%SX±.<DikW^n 

[0 0 0 4] 

[8SffiSrS*t'5:fc*©^S] ^^PJ^i^y 
(i. 5 n m~ 3 0 0 n m-C'fo y 

mmm^tr.x^i^^^^^xh'o . m^mmmmi 

3 i^pm©^^*3j;tJ?/*fctt^^^Sr'S-^bT/^5Ci: 



(3) 

3 

I3^^®^^:JU nm~5 OninCDta|gt::fcf9. l.o^F 
1 / 5 0 ~ 1 / 5 (DiSHS-feS t fj'ittf-^ L 

[0 0 0 5] *l8BJ©'>y ;*?R»^5>«c««'«5t:^^ 
fi. TIEXS (a) ~XS (c) i^htu^. 

(a) SK^W7K)$IR*3itJ?/*^c»l^ttS^?«i. T 10 
/v;{7 y ^mo:>mmit^^:^^ ^^^^ p H i o «±cDT 

HI oe;i:©T/v*y7ic^i^^i-i^^j-*Jpu i^y* 

iSiOt -T?*L. '>y;&m^««*l{li'g-ti*MOx 
XUfci:tC>^/HtMOx /SiOa li^O. 3~1. 0 

[0 0 0 6] lUlEl^^fi^ 

m^mit^ic^W bX 0 . 1 ~ 5 0 ai:%offiHt?^t 5 
^td5^!f^LV\ ttrElS (c) t?#?,tvfc»^:»m 

*Ktc. T/v^vTi^mmt. it^^ (1) -t?«$ti5ta 

R. S i X(4-.) • • • (1) 

MIL. R : J^mmi-l 0 castas fcf±»m;K^li7X 

X : ^mWC 1 ~ 4 OT/Va v'^ / 30 

H5IB#fetvfc«i|S;^-^t5:?R^5 0-3 5 o°c-e7XiftMa 
Lfc^. :;>c^JET*fcttSJ±Tx 4 0 0-1 20 OlCt? 

[00081 40 

1. 

v'y;&^«;(f^jl^/^^.p,/£5^^ (v^i/V) 10(D!*3SP 
icSS2 0**LTV^5„ v-y ® 
y * ^-1 , ©V- y t v- y Eil^oiiaK'ft:^ i !6> 
ej^^i^S-a^Mjlift'^^-Ji^ *3itJ^s ®t5f2(DJit©Ji 

irorajf^^-^-rSo of±m^*'-ts#?LK 
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K*§tltS?|sl2 0SrS*tL.fct3©-t?feo-Ctav\ ^ 
^lOfiHl (b) ic^-ti^lc. ||li^y*S?«ll 
1 *5 i TJ?^ 2 V- y :*MaJi 1 2 t ?>1t«c© y * 
«^Ji-^fe:6Ci:d5iif$bv\ B2^^y:^;*aiii 2^ 
^(tS^^rt'it), !?l-^l 0©mmS:W*$*T^sS 

lo^mmti-rz'o. mat. ^^i o-t?rttBw^?H2 

[00 0 91 ||li/y;*««ii©»Si±l~50nm. 
i^ic, 5-2 0nm©ffiiSi:-r5Ci:;55iif^tV\ ^1 

fc. B 2 v y ^^mm^rMt^mi^^mmmit'^mo 

(±. #a!-r5¥-i€i^i^#« 1/50-1/5 (DmM\^h 
^ n 1 V- y ^^^momiif>^±^ < li f . is« 

1 1 tC>-^ttJf $:55milfil~5 0nniCi|5Hi'te5J;5 

{c-rtutfA<. i^t-. ;5i-^i o*ma^k-rs±-e{±. 2 

0-4 9 nmOmmUl^W-M'^'^^o 
[ 0 0 1 0 1 ^m2 0 (r.{±*v^ y 
t ttr.'ttffl L;t^^«*5J;y«/*/c!i^jftfitt-aAt-2>^ 
#:d5i^ffiLTV^5o SfCs StlBl2 OiriimtBtSffiS^ 
J^^i-5fcfc®H3Pi*:tlK2 2;$5^#b-cv>-ci>J;v\ 
mrP#:'feK 2 2 (40 1 ( c ) tc^i- i 5 i-. ^^10 ir. 
#*LXflt;0^-a#t'CV^.5c:tt.fc5L. 01 (d) 
^t§2 Ort©;»c«l55>Srfife?)^tt>S) 

2 O3 , T i O2 . ZxOi . SnOz > Cea O3 . 
P2 Os . Sb2 O3 ^ MoOa , Zn02 , WOs ^ 

© 1 fcfi 2 ajjA±5r*if 5 c h t^x'i 5„ 2 mjsh. 

©iSa^-ftlifelt tr. T i O2 -A 1 2 O3 . T i O2 
5„ r.©t^0lffife^5>©l^*»;i'^^<'fe5iS?lBl2 0 

al^f•*©{sv^3t4ic».■^■^5^t?5^^^ w 
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I 0 0 1 1 1 *|l5«©«^^«S|t.^-©¥^«lC?-#»5~3 
0 0 nmCDlSHScfeSo sp:^^-? 5 n m*-?i-e(4« 

(-*3(t 1 0 ofraw-a-^^ti^&R ^il 2 

#;iS3 0 0 nm^®;tS<!:g«by5:4>«?K^5#lC< <!fe 
0~2 0 0 nmO|iffl-e*)5o Jfe^^, 

[0 0 12] 2. 

IS (a) ~ (c) ;6^b5i5o &sT. m^nm-r^o 

m&b LT(±. h y^i- {7K;*f 7^) ^S^;* y 

T/v*ytt)$iK%-a*iv5o m\t&w&t \^x\t. mm 

it#lr„ pH2~pH4. S i O2 jiSdS*^7 

^m«fc{±T/i';&y±SAm. T^^^^'AS. ^ 
y T/v^ yam^ h y ^y yxV^-^ h y 

[0 0 131 ^«f.i^^ic«*WM-t§fc*i::fi. "f^. 

1 1-5 y ^ y 0[^©SI«^^liti©^-^f |J^!-)S 
zx. p H 1 0KJ11.C0T7V* y 7Ki$iS*t-«»L.^<c;S5?5 
#>«r ic^jB-rso T/v* y 7K^§?S'^'('»JB1-5 y 

i/y;!7«^®«li-a-ife^MOx T«LfcttcD 
^/VJtMOx /Si02 ^5 0. 3~1. 0. 0. 

3 5~0. 8 5cotSffli^i5i51-t?>ctdW*t 
V\ MOx /S i02 ;i5o. 3*vS|-e(:i> ifELfcS^IPl 
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1. o^ffixsi. ^^(Dim.W'^th^himnhfii 

;a5teT-f5o ^/VitMOx /Si02 ;i50. 3~1. 0 

5„ fipt.. s*Ji:^co4o«is^^ic^*Ji:^-d5|g-g- 
)gd5#<4j;L. maicois (c) Tjv-y^&fiA^WTE* 

[0014] 7|!:^l^©»l5g*1fet?f±^ S*Sf.^^mjS*ra 

5) ^ica«;f.^-(D^mfKSr tti^Ji:r4 -f 1 "sin 

-efc^o CW^-^i^fi, aed^iLT, Si02 . Al 
2 O3 . T i O2 ^ Z I O2 , S nOj 3oJ;t/Ce02 

i O2 -Al2 O3 . T i 02 -AI2 O3 . T i O2 
-Z1O2 , S i O2 -T i O2 . S i O2 -T i O2 

-AI2 o, ^oTO^^^fflv^Pj^x, as. ^Kh<r>V 

btJD7K:5>»L> CfSi^-rS - h \cX'oX 

#S^t;&5"t?§5o cicOpHl OEA±S-^SUfcffiiKE^ 
^>«C*R4't-ffif5{k-^<^«7K^Sr> ±|BLfcT7V* y7K 

WIE \.k.7f^^ y 7K^«S'«JP t S «^ i ^ CtSffi h t 
yiil-C*lSv^^»S4r%oTV^5„ L;S^Li^J^5e,^ r.©^ 

[0015] ±lES&i^-5>StlR©PMlc^.t. v-y ;<7J© 

nthxmmi\:.^^ (i) si*-t-*i6^*^ii^ti©jB7X 

^»ti^T/v:*y7K^lK'^'t-Ss*PL-ft.^v\ SW^S 

y^/vhyy h^v-v-yy, v^y^/vv^y h^v^v'y 

^ai^/vhyy h^i/v'^y. v'y^i^/vv'y h^- 
-y-yyy, ^=f-/vY'')^v^yyyy. i/yf-yvv^^^h 
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(j3 7f h^ v-ai h^f iX) v-yy, 3, 3, 
3 - h y 7;V:t P 7"p tVv h y ^ h y. ^/l^ 

-3, 3, 3- h y 7/W:t-P7°i3tVV'v'/ h^i/v'y 
j3- (3, A:3u-^^^yi/i'n^^i/;V) au<f/VV'\) 

^ h^-yyyy. y-^'y i/K^v-hy7"ptvvhyp« 

y^ -y - ^ ^ y D ^f- o t°/vp< V ^'y-yy 

y -^^^\) r2^i^yvi\:'/VhV ^h^i^yyy. 
N-J3 (T$y3:^/V) y-T5/7°at:Vv^5^;Vv^;< 
h^i^iyyy. N-|3 (rS-y^i^/V) y-T$y'7'D 
tVV h y 7« h =3f-^i/7 N- iS (r 5 / ai^/v) 7 - 
T 5 y tVV h y 3i h V. 7 -T 5 / t' 

/V h y ^ h^ v'v'yy. 7-T$y7"pt°;Vhyj^h^ 
i/iyyy. N--73i=^;V-7-T5y7°otf/vhy y h 
^t-yv^y, Y-;)«/P:;&'/h7"cit:VVhy 7^ h=3f v-y^ 20 

v. h y T^^/vix^y— /i^. y^/vh y ^ o p v'9y> 

^^jv^xiti'yjy, 7i:-/vhy ^Ddv-^y, v'^ 

i,-;Vv'^nDv'7ys t'=7V h y ^ P/Vv-yy, hy 

±.IE^«^*jt;-^^t? n ~ 3 co^k-^fi^TKtttr.^ 

/v*y^«(^7K^{kti-^. ry^-T*. r^ymnm. 

fc. t^K^MW'i if ©K■l4ft^tt*fflv^•c^^7K^^* 
^WSLfc»^. M7\^'yim^. ■<iry^^m\^i:oxm 

[0 0 16] {h) miyv-f]^m.m<r>w^^ 

ma-fi 'y ^)-^WJ^h t T tt. 'y y ©r/v;* y 

t--57K(OJt*d5i«v>»-g-(r.{i. S^mtr J; 

e.^*ffitc**§*5o yy;i?J!f:*4i: L-T. iP 
7K5>Wt©*«^*ft-^*fe^^ '-"^fi^ Si 5( 
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(OR' ) Cmt. R. R' : T/V-^^r/WS, Ty- 

/vS, if^/v*. T^y/^S^©;^^1^***^ n = o. 
1, 2*fc(l3] -e*$^^5T/^3^v'V7y^^v^?) 
Ci:;S~^T't^ V^i^'yyy. rhy^h 

[0017] LT{±, CtlfccOT/V='3f.v-v' 

yy. «7K. *5j;t>'T/V3-/v®M'g'?$?K('i*jKt tX 
(O'Pt.ffiT f^U y Xfi^^^^JP tfc^JK^< filE^^*^^ 
5>«:IRi-JP;?:v T7V=iaf i/i/^y^jP7K:7>l»LT^t^U 

j^43j-^jpLT%iV\ T/V;«;yttffit Lt fi. Ty* 

^fc. j£i«icjsi:-C'yy *M«^®Si«'(ii^tiSr#fflb 

[0018] { c ) S?Isl©?ifife 

mriB^il^«Jii-J;'5««u^-W^^*^fe^ R^^t: 

^iSi: bT©»l«aJi©l^a5ic^S^t-t-54'S«« 
^^*«^»JPt--5 C ir J:, oT^»^* L-^c »3 . & 

?.v^(±. s^;ryJgm«flgt®tt$*T^^y^i^^* 

^-(ki^S-^^bTO. l~5 0fi»%. iltlCO. 5~2 

5ai:%olEH}j:*>5::tdW*Lv\ o. ifi»%* 

^-eiiB' 1 v-y *«SSi-*3(t?>i/ y 5 

Lfcfctt^*-e# ■5©l-MtT. y y *co^^S^^^^6;v^ 
^ * tc, y y / zx t it *> 

mt, z.(n^%. yy ;^7;i5ffi©^*lr|l#t-t^*§^t 

[0 0 19] ±.iH7E*<D^*{i. #p)^x5yy 
=t<rmOr /s i 0. o o o i~o. 2. # 
i'. 0. 0 0 0 1-0. \}:.fii-i>-^XVs')Z.himti.\. 
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[0 0 2 0] 2-1. a> ^ttfe 

^ (1) tC^-r*aEl*ik'&tit L-Cii. (b) XSt;- 20 

•5„ it^A (1) ic*5V>-C\ n = 0 ©W^^S^^b-^ifeSr 
fflV^S«^l±^:©**ffiV^5C^:;S5-^?t5^s, n = l~ 

3 0^«S*^li^tl*fflVNSm^(±fflfBlS (a) -effl 

ioT. ^^1 o©l?$^WS-1-5' t^^T'^. ^4^1 
0(OffS^ft*IK)i-l~5 0 nmt-r^^ti'^'^mtti: 

[0 0 2 11 IS2v'y*MJi®JI^J^l-n=l~ 

;J5J;<, ^ggtO^fflttOiSv^v-y^^TO^-^i-ft*^ 

i < , t o^^ott© isv ^ y wm.^-^ws^^ 

tb-Cfi. 3, 3, 3- h y 7/U:toyol;VVhy y< h 
^■iXi/yVs /f^7V-3, 3, 3- h y 7/v;^D7'nlf 

7^, by 7/V:tD7°cilf/Vhy;' h=3f-v'v'7>'. by 50 
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Miii] irLT^k^st; (2) -^mf^^\\^'^mmi)^m-f 

[0 0 2 2] 

[^kil 

R' R' 

I 1 
O-S 1 - (X) -S i -OR* • • • <2) 

I I 
R* R' 

y-/vS, T/v^if /VTy-/vSs T y -/VT/v=3f./vS, 
' ~r' H:2VN|c|g— ■CfcoT'fe^'feoTV>T^J:<, 

y-zvSs T/v^/vT y -7v*s T y -/vT/w^/vK. 

f±, - (Ca Hb Fc ) -**L. a ri2Et±©«l:f 

fcSSm, b be fiogA±®{S®:-e$>?)Sici:-r5o ) 

[0 0 2 3] (CHs O) 3 SiC2 Hi Ce 

F,2 Cj H4 Si (CHs O) s h^i/v' 

yyfiim^A (2) T!*$^5^k^fe01o-t?& 
So c® i 5 (r.L-c#t;h.fc^>m«*l-^f:bfc4'S1» 
fii^ ti. ^&;6s#E«^<c« 1 y * S t » 2 y 

[00 24] 9.-9. ^#S>ASMg^^k ^ ixfc» fe^-4^m« 

5 r !^ J; 5 . ^mmmt^i^tc^^m^i/v 

€ SrJ^fiK Ufc»li^^«(?gi-^ t-JS C T T /v;{; y 7k 
^l^5r?3sSn LT$?t L<{±pH8~13 ®l5ffliC|SS 

jp^^a-r So c © 1 1 ©APi»«!!aiag{±^ 5 o ~ 

3 5or©l5H> #{cioo~3 0 0'C(D|5SB;a5»^b 

fiffi* § -t- 5 ^ t ^5 -e t . y ^««f.-f-®»Sft $ tt 

ic^LTfi. IS (c) -t?#fc««^.i^5>f(M©ft«Sr^ 

**«?L-c. fc5v^^±ieMu-c^^!.a-r5ci^5-^?#So 
lufBie (c) h^m.\^\^x. imViM 

[0 0 2 5] 9. - 3 >»ig»tr, -t n Lfc«fe^ 
MIE2-1. -ri#fc»l^-^m?«. *fcfl2-2. -T:1t 

0 0~1 2 0 010 (v'y*©®l^©l/3~^-^*«(0 
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\z.mM-t6 - 1 ;*5-t?#-f , —mammmm.s.i^ 1200 

"C^ffixS t y ;^7^«^.^•^5s;v^^^il|^ hit*). S5« 
[0 0 26] 4. 

PET, TAC^®7°7;^^5'^v/— zfyT-^f-y^ 
j^, 

[0 0 2 7] -hffia*«(i, mrlBLfc^J-am (>^/^) i: 
^ffiJi^fifeffl^ V^)y^7.}i , J; !3 

v^epiT.Tv^2./Ky3i;^x/vttfsi, T^v/i^mm. tiv^ 
Si, yvwm. i^y^vWHi, >^^9-/v«fli, 7^ 

[0028] -rhys/^;^^ t-C^*4ffl#S§*fflv^5« 
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?§t^{cA5Ct^5;fev^J;5{CHulB2-2. 4fcri2- 

3. xm-<f^'yv -^iwrn-^^wm (*fc(±->y;^7^« 

5fcfei::f±, ttilE2. *fcH2-l. xm^f-yj 
[0 0 2 9] h y 5/ ^ :^ ir L-CiP7K^»tt*# 

tcitT/i-:^ y ^rJPxSr. t ic j; 19 . T/v^^ v-v-y y<n 
20 v^^Ji-g-. j)P7K5>«^®5>^**fc(±&^-^^^*^'''* 

iuffi2. *fctt2-i. -C'ai-<fcv'y *»««etF 

fe-^ h y t LT^>^ »*fc^±fi^.^#;5vJ^§v^^P7lc 

^>»ft^llV^5„ CW^-g-i-fi, iatWI22-2. 
tt2-3. t?i6'<^:xy;!;*««iti^5>m^ (*fcf±v'y 

[0 0 3 0] ^«t^©v'y;*^«&:^ t-v by 
©astJ^fi, y :* /-^ Hy?'^';^=i/9 

30 9-9/1 OiSH:i^&4tV\ «*lt;^5 9/ 1 Sre;i5 
t |^Ji®?liSiiST-je LTI^fflttiCj^StS-*-, 1/99 
*«-Ci±aKv-y *m®*^:^■©*JP^*^5^^^'fev^o ±. 

h y ■>'i?;^cDajT*i-J;oTt.Mi^eSd^ i. 2 0~ 
1. 4 2 teBJf^^:*'5„ *^e^rovy*»IS 
g#:®JSJ)T^(±^ 1. 2 0~1. 3 8-e&ofCo C 
tv{±, *^P^0 2. *fc(±2-l. xm^tci/]):^^Wi 

n^xii. ';^m.mt^'^mf^\^A'oi2iA^xh^m^^mc 

#tt^1-^©*B7L:65««lT^^xTv'y *^«*i:? F*5gB®S?i 

;aM*4f $i^5^^e3T?fc5c tfc, *^PJ©2-2. *fc 

tt2-3. -c*x!!-^fcv'y;*^»^Ti*, ^mmmit 

m^i^^Ui^M^ti^X\>^^(DX-? h V "yi^T.^.j^i^^m 

[00 3 1] $ hic. ±;lBLfc«^#^l4l::^av^T, * 
50 $i<0BW^;i5 1 . 6 oeiT©#^IC{±, £W*ffiS-®ff 



(8) 



13 



Lfc±-e. StIIB*ISBJ (Di^]):h 5^ W.^*-^tf» 
[0 0 3 2] 

10 0 3 3] mMmi'i 

jyviji^um:^ (?-i)(Dmm 20 

JF±S&=g 5 n m. S i O2 jig 2 0 y //V 
100gi|i67Kl900g ®S-a-t)4r 8 0 t:ir.Jp?fiL 
/bo C©RJS»I^COpH{±l 0. 51?S>0> N««!-S 
i O2 t LX 1 . 17 h y i^7KS^S 9 

OOOgiAlzOa tUTO. 8 3aM%C>T;V$y 
Kf - h y ^'iN*^jR9 0 0 0 g t Sr^^J-^JnUfCo ^ 

nmMm^. 12. 5\c±Mu -^w^. ^t'^ikL^te 

bT@JF^^>jlS« 2 0 S i O. • A 1 30 

z. omn^^^^ 5 0 0 g icM7}c 1 , 7 0 0 g 4rJPxT 

^A7K)§lK*^>r;*-i/55mmT*T/v:* y LXmhi^i 
tcSmM (Si02 jS^S. 5**%) 3, 00 Og* 

#fco (xe(b) ) 

ov^x. m^m.mmx'^^Lxmw^m&i smmvoic 

Tiofc^ 1 i/y ;&«ffii*fMLfcS&i=-<©5>fclR5 0 
OglcM^Kl, 1 2 5 gSriP;t^ (3 5. 40 

5%) ^JgTLTpHl. Gib. ET/V5-'>ix^S 
Sr^Tofco 2>cV^-e, p H 3 ©fi^7X^^S 1 0 L i: M7K 5 

»*LT. @?F^5>«g 2 0 1 i/ y ^mmm^ 

Ji^^U/cv- y (P-l) ®^m«*lSML/c„ 
(XS(c) ) 

r © -> y (p-l) 1 -> y $ ^ 

MO, /S i02 (^/VJt) . joiU^fflJff* 
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MSL. ajT*WS*affjSi trCARGILL Miseries 
[0 0 3 4] *frH^©affi^(;3M^l7fe 



1^1 



(1) 

(2) ::ix*i 2 o°c-e^;^t. Bi^ti-^o 

(3) JajfT«5|tia]OM!f!gJfflK*2. 3Jg:«'7;5^«± 

(4) JilE (3) 0jft{^?rS^«SOT«-efTV\ 

[0 0 3 5] fliBflj)^ae#g*^- (A-i) (Distil 

'>y;*?^w.7' (p-i)©^>m?R^pi^«ii»-aL. 5> 

(sji^^iig 5 5 0 g t , r-^v /vmm ( t ^ 

a-fF1 0 0 7. BS:« (t*) ^) 3g*3j:.t?^yy 
p/sV-/Vt n-y^7-/V®l/l (*fiJt) jii-^S 
^4 7 g iSr^^dtS-^L-tM^trWMbJto ^(om. 
*itSrPET-7^/Vi=»iC/<-3-<5'-fe-C^:ftU 8 0 

"c-c, i5>Ffl^M$*t\ mmm<omwr- 1 o o nm 

OE*l^*5J:t]?«^®etFf***2 tc^tc 

«) icX'O. RMmt^yt^Mti (H*^>itl±. Ubest- 

55) icx'o^^m^i'ito -^tc. w.momiTm}-i. 

-/y^_.^_ (uLVACtt®. EMS-1) triOffl 
i^90. 7%, '^>rX;SS2. 0%. JS*5 5 0 nm©3fc 

,^cog;i4^*5 7 . 0 o fco 
[0 0 3 6] 4fc. mm^mnm^ (A-DoSffitc-^-f 

1 mm©M(B-C 1 1 *©5p^f !i«*#{t 10 0 
v^-e. •feD7T>'r-7'5rfilSfbfct#lc|^)!i*5fij|Hi- 

a#?t S©i5:9 oia0l± :@ 

«#3^S©m8 5-8 9fi : O 

[0 0 3 7] ^mwm^m^' (s-DoMiS 

:x.=f/Viy V'^-h ( S i Oa Sg 2 8 4*%) 2 0 g , 

3:;?y-/v4 5 g*5J;t^M7K5. 3 3 g (DU-^Wmic^J^ 

6. 7 g*s-a-t-c*«srw»L/co z.(DmMmv-^ 

mUy:^W.<n^M\z5 0 0 1 pm, 1 of>(DM'^xy^° 
:^-fe^rJ; 19a* L fern. 1 6 0°CT3 O^Pal. 
SL-CS§^®K®^J?-^5 2 0 0 nm©]l?q^^Jl#»^- 



(9) 



15 



9 2. 0%, ^4 X^s o . 7 %. jg;Br 5 
5 0 n m©5fc;^©Slt*:d5 4 . 0 ^„ 
[0 0 3 8] [^JfeM2] 

1 cDiX y (P-l) cD^Mi l^l^i- UT. 

nmWc (I.@(b) ) PS^IilJlt?a^LT@J]^ 10 

mn.^^j^nm 5 0 0 g icM7k 1 , 1 2 5 g ?rJP;t. § b 
(3 5. 5%) ^fSTtf pHl. Ott, ilft 

mi 0 L tmAis L^m^m^h mf^mmmx-^m vtc 

i^Sr^ ©«^^^>W-$B*^*LfcS i O2 -Ala O 
?L®ia^5>ii:?Ri 5 0 0 g M7)c5 0 0 g. 

/H, 7 5 0 g*3j;t;2 8%Ti^^ = T7K6 2 6 g irco 20 

?i^«^3 5°cirjn?aLfcm. ji^'/vv-y^— h (s i 

O2 2 8a*%) 1 04 gSrSsJPL. Hi i/y:*lSSJi 
^J]^J^Lfc#?L««f,^®«ffi*3:-^/Vi/y - hW^IP* 

j^mMM^mx^^ t 2 y ^ss ^JF^^ L y-co 

fcHJ1^5>il* 2 0 y * »«c5ia^' (P-2) 

(SEM) -etl^L/ciC6. #<©TO.^(4I1I1 
(d) 5(-IIS§tl.fCo 

r n n .S 9 1 ^Pfl»flt#^;fe^ (A-2) . (B-2) (D^l^ 30 



v- y (p-2) (Djumk^m^^tcvj^mwMm i 

<ospjw#»it (A-i). {^-].)<Dm&hnm^\^x. 
^mw^^imi (A-2). (B-2)«r#fcc 

[0 0 4 0] [^ifeM3] 
'>U ;&jil»:£^- (P-3)oiiM 

2 © y * ■ (p-2) ©ai^ i ^» t T . 

v- y <^ - h (DMii^^mmm'^mxwm.x^x^ 2 y 

*^i)P;t"t p H 1 0 i: ir-V^i^~--fXlBQX:^ 

/Kr.B«| L tm'B^m& 2 0 a4%® y :*3^«».^- 
(P-3)©^m*S*PMt^:o (P-3)5r*:SM 

m'fmwm (sem) -c«u/cti5, #<©»&i^- 

(401 (d) <DXoizW.m^^tCo 

mmwm^-^u (A-3), (B-3)(o»i0 

mMm 1 © v- y (p-d ©5>ifciK©i-t*? 'o i- , 

'>y;?7?^1»ste^- (P-3)©:J>miS%fflv^fcg;^tt*3fe^Jl 50 
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(A-i). (B-i)(Dm^tmm\cLx. 
mmmmnmi^ (a-3). (B-3)^^§fco 
[0 0 4 1] mmmAi 
^>v^wmL^- (p-4)©iiM 

3 xmtz-y y •fiwm=f^ (p-3) ©5>ft?ssrS;« 

L. DcV^T'S 5 0°C-t?2BfW*Pf<i^aLTv-y:*^«& 
^ (P-4)*^MLfc„ C©1IC&^ (P-4)^*SM«^^ 

(SEM) -^nmufcic?., ^<®«iis^r±igi 

(d) ® j;5icM^$tvfco 

^Pflfeii#«l>t (A-4), (B-4)©MjS 

iy y (P-4) ^a^^r y -/Kr.5>SS:§-a-CHJi^5> 

2 0 asro© y ■ (p-4) ©^m*s h l . 

C ix^H^FJ KD'yVU ^Wn'f- (P-l) ©5>m?K©f-t*:' 

icm^tcsx^itmMm 1 ©spj^k#*w- (a-d^ 
(B-i)©^jti:Pi«icLT. mmm^^HMi (a-4). 

(B-4)^#fc„ 

[0 0 4 2] [HJfefllS] 

mmmKOXUia) ti*3V^■t. SiO, irLTO. 9 8 

1.02 *»%© T^v 5 h y i^^K^IK t ^ffiffl 
LfcEi^ttllJI^^] 2 t mm\c VX. %\'y3 :»«SS*3 

it^^ 2 '>y ;57«#ji*jf^fi8Lfc@?i^^iift 2 omft% 
© V- y * (p-5) ©5>mi«%w» t fc„ 

T#BflMflf#ft^=^ - (A-5). (B-5)©Mjfe 

^ife^aj 1 ©'> y (p-l) ©5>ii:IS©f^*^ i-> 

y (p-5) ©^mi^*fflvvfcej,^}4*jfeM 1 

(Dwmm^Wi (A-i), (B-i)©^igtp«t:iLT. 

(A-5). (B-5)*#fco 
[0 0 4 3] C**^?!|6] 

%m\ 5 1 t-c. m 1 :/y ;&M)i^j^ifebfc# 
?LK!|ti^©«M^::>^^/v->y 'jf - b©iiP7k5>^fi^-^!^ 

--t?@?i^aS 5 fil:%* xmm\^. S« 1 5 «!:% 
©T>^=-T7KSriP;tTpHl 0 t :^-hi5'U'-7' 

■^i8o°c. 2B#pBWPi»^aL, PI^«^iflI^fflv^-t:s 

%^:x.^ J Lfc:@Ji5>liS 2 0 « »%© v- y 

(P-6)©:$>m«Sr|3MUfco 
;M (A-6), (B-6)©Mit 



1 © y (p-i) ©5>mfK©f-tt) "9 1^. 

i/ y ^me;^- (p-6) ©5>«c*KS:ffl V >fcet^{±nifeM i 
(DwmmM-m (a-d. (B-i)©${ittiii«!cbr. 

^PJMWSW- (A-6). (B-6)*#yS:o 
[0 0 4 4] »»!l7} 
'>ij i7^afe^- (P-7 



%m\ 6 -e#fc-> y (P-6) ©^m«%K# 

L. ^^v^-t?8 0 Q'<zxznmmm.\.x'y^)i3%'m^ 

^- (P-7)^P«bfc„ 
^Bfl^ilg#^^- (A-7). (B-7)©Mii 



(10) 

17 

iy y (P-7) ^^^^ y -/Kc5>m§*T@JF^^> 

«s 2 0 m±%<oi/ y * sis^it^- (p-7) o^m^ t 

rtiSr^WJ 1 oi/y :*^'#Sr.iF- (P-i) (D^Wm.(D\\i:> 

<o iz.m-'tcsxm^mMm i (Dmm^mn&u (a-d > 

(B-l)©Sjgira«(^bT. (A-7). 

(B-7)5r#fc„ 

[0 0 4 5] [HJfeMS] 

i/y:»m»sfe^ (p-8) omm 

mMmi<DlM(^) (C*5V^T. Si02 i:b-CO. 7 6 

m*%c«gK^hy "^A^Ks^iSt. AI2 03 tb-c i( 

1 . 2 5m»%«T/v$ h y ATK^IKi Srftffl 
tfc«^ttllife«»J 2 t LT. ^ 1 y 

xxy^m2i^v^ w.^m ^nm vtcmi^'^-^s. 2 0 m»% 

^ (P-8)Sr**a«^ra«M (SEM) -em^bfctC 
5^ #<®«*fc-?f±iai (c) cDJ;5tcafg§ii/fco 

T^Sfl^flf#XM (A-8). (B-8)g?Mjg 

1 ©v-y (P-i)©^^*:?^©^^!:)?) tc, 

v- y :*^«*sr^ (p-8) ©^>m«Srfflv^fcE^:^1^l±*^teM 1 
omm^mH^u (a-d. (B-DcMist^^f' t-'c. 21 
mm^mnm^ (a-s)^ (B-8)sr#fco 

[0 0 4 61 [^Jfe^J9] 

i^^jiimw^^ (p-9)©^^ 

W-i^nM 5 n m. S i O2 2 0 y yVV 

100gi|i6*1900g OU^mi 8 0°CtCjPii.L 

i O2 i LT 0 . 9 6 mR%(Om&-f- hV^ A7K5$* 9 

000gtSnO2 kVXi. 04AM%(Dmk:^]}t/ 
i>.7K^?R9 0 0 0 gt^mf^l^WMLtCo ^©M, RiS 
^©fiS* 8 OX;\C^Lfc, Rmmo p HfijfeJPit 3 
12. 5(r,±#L. ^©^i. 5&i:«L^£d^ofCo 

WVXmif^^Wk&2 Ga»%©S i Oa • S nO» 

« 2 1 i^«tc Lxm 2 y *M)i©?i^j**=fT 5 ^ t 

ii?. '>y;*^»l^- (P-9)©5>t5:fR?rliSL/co ^© 
(P-9)?r*4S«^«^M (SEM) -t?«,^Lfc 
tr.^, #<©«&^(±llli (d) ©J;5i::«^$tv 

TtBfl^m#RM (A-9). (B-9)©MiS 

m^m 1 © v- y * (p-d ©^»«©ft^ ^ ic, 
v- y ^^mn^ (p-s) ©5>m^R*fflv^^&^^tt^ii^M i 

©aPJKlI#X*t- (A-i). {B-l)©Migil3^!CLT, 
(A-9). (B-9)Sr#fc« 
[004 7] [itmi 1 ) 

^JfiMl©lS(a) t-*5V>T. S i O2 tLTl. Sm 
*:%©3tm-t h y A7X^Wi: > A 1 2 0» i LT 0 . 
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2omm%o)iyV:^w^»n^ (p-io) (D^m.mi:mmv 
^BflMiii#a^ - (A-io) ■ (B-10) (pmm 

iyV:^W^W.^- (P-lO) ©5^m^KSrfflV^fc£I,^?f•^i^^fe« 

i©s§Bis^#s« (A-i). (3-i)(^m^tmm\cL 
X. mm^mH-mpi- ca-io) . (b-io) sr#fc„ 

[0 0 4 8] [itf?M2] 

->y:»^.^f?^' (p-11) (pmm 

5nm. Si02 ift*20 S*:%© >- y 

1 0 g i:iiifi7(ci 9 0 g t^U'^vxRmmm^mMu 
9 5 "cicjps L-fco c (ommm<D p Hit i o . 5 -efc 
9 , ra«iK(c s i 02 i: LTi . 5 aa:%©«^ h y 

'>A7K^^2 4, 900gi, AI2 Os kLXO. 5 

m»%©T/V$ ^^K-?- H y '?i^7K^W3 6 , 8 0 0 g i 

WLtCo S*5w©pH{±, SK-t h y 'i'A^J it/T/V? 
h y ^'AW^JPitms 12. 5(^±.#U. ^© 

xi^nv. mi^m.i&mxm^LxmWj^mm2 oAm% 
© s i 02 • A 1 2 o, mi.'f'^^M^mMvfto ^>cv^ 

-e. r. ©l*«r.7 5 0 0 g M7k 1 , 7 0 

0 gi:M^X9 SVlcmuv. Z(DU^^^\^f£i)^ 

ii vvxmbtiitmmm (sio. m&s. 5S»%) 
3 , 0 0 0 g sr*jp Lxm^L^-^mi^B 1 y ^i^sji 

^vxmj^^M&i 3fi*%iciiSLfc©*>, mi.^i^ 

m.W.5 0 0 gKMTi^l, 125g*Jn;i. 
(3 5. 5%) ?:?gTLTpHl. Oirb, ^7/^5- 
^7A^a^fTofc©-fe. pH3©:i:K7K^?Kl OL t« 

tk 5 L ^M^m^^ h m^ummxmm vtcr/i^ ^ = >> a 

m.=k^mh. mi v'y;*KSJiSrJi^^tfc#-?LK«£iF-5> 
icffi^ilM t fc„ ± ism 1 y i?l^aJi S:?!^^ t fc#^?L 

nn.^^Wc.mi 50 0 gt, MTksoog, ^^y-zi^ 

1, 7 5 0 g*5J;t>'2 8%T:/*=-T7K6 2 6 g i:©i!l 
-B-m^ 3 SX^lcMWLLfc'^. ai^/Vv-y ^- h (S i o 
2 2 8 mi:%) 1 0 4 g ?r*^R L> i5 1 V iJ^WiM^ 

jF^fiS;tfc#?LKfe^©«ffit-^^/^->y [^©APtK^ 
^»li^«fe-em2v'y ^MSiitrJi^/SbfCo r^V^T\ 

m 1 5a[»%©Ty*-T7K*JPx:-C p H 1 0 ^; ir 

- h^- Ix-T-'-ei 8 0°C. 2B#W«*!!;at, R^l-^iii 
^^fflV^T^Iitra^^ y -/H^«^bfc@?i^^#S 2 0 
mm.%(DiyVii^W&'f- (p-11) ©^m?K?rP»bfc„ 

^B3^)i;at^«M (A-n) , (B-11) ©Mlt 

HJfeM 1 © V- y :h^'mL^ (P-1) ©5j-fciK©i-tt3 ic, 

->y:^j^'««t7- (P-11) ©^^««^fflv>fc]^^(i*»i 

50 i©®Bj»#s«- (A-1), {B-i)(Dmmtmm\^L 
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x\ mm^mu^u (A-u) s (b-id ^#fc<. *T/i^^ymi-h'j^^omm.^. 12. 51c±#l. 
ioogi»E7Ki9oogi: ^^B-g-LTSJi&sjR^&iBM - (Dmmmmi7t*m.m^mwim ( s em) t?!!^ 

0 g *^BtiC?SJp Lfc„ ^OM. SJS?^(Offi.«* 9 5 10 10 0 5 0] 













V 


:^ ^ 9 








(MOx 










mm 






a 




a 


(MOx 


mm 








/Si02 ) 


(run) 


(nm) 


(run) 


/Si(k) 


(nm) 






Al/Si 


0, 35 


2 




2 


0. 0021 


30 


1.31 


P-2 


Al/Si 


0, 35 


2 


8 


10 


0. 0019 


46 


1.31 


P-3 


Al/Si 


0, 35 


2 


8 


10 


0. 0019 


46 


L32 


P-4 


Al/Si 


0. 35 


2 


8 


10 


0. 0019 


46 


1. 28 


F-S 


Al/Si 


0. 50 


3 


5 


8 


0. 0017 


47 


1.28 


P-6 


Al/Si 


0. 50 


3 


5 


8 


0. 0017 


47 


L30 


P-7 


Al/Si 


0. 50 


3 


5 


8 


0. 0017 


47 


1.25 


P-8 


Al/Si 


0. 75 


4 


5 


9 


0. 0012 


53 


1.25 


P-9 


Sn/Si 


0. 35 


2 


8 


10 


0. 0023 


44 


1. 32 



P-10 Al/Si 0.171 1 2 

P-11 Al/Si 0.288 3 7 

P-12 Al/Si 1.20 - - 

[0 0 5 1] 



2 1 

^jteft ^-fx K^m jifi mm 

















(%) 


(%) 


(%) 






A-1 


96.0 


0.5 


0.5 


1.34 




Ar2 


95.9 


0.6 


0.6 


1.35 


0 


A-3 


95.8 


0.6 


0.7 


1. 35 


0 


A-4 


96.0 


0,7 


0.4 


1.30 


0 


A-5 


96.1 


0.7 


0.4 


1.31 




A-^ 


95,7 


0.7 


0.6 


1.34 




A-7 


96.5 


0.8 


0,2 


1,27 


0 


A-8 


96.7 


0.8 


0.3 


1.26 


e 


A-9 


95.2 


0.8 


0.7 


1.36 


& 


A-10 


94.3 


1.8 


1.0 


1,43 


0 


A-11 


93.7 


2.5 


0.5 


1.37 


0 


A--12 













[0 0 5 2] 
[«3] 



3 0.00796 30 1.40 
10 0.0022 96 1.33 



^» ^-fx Rkim «!i 



40 















(%) 


(%) 


m 




B-1 


96.4 


0.2 


0.5 


1,32 


B-2 


96.2 


0.4 


0,5 


1.32 


B-3 


96.2 


0.4 


0.6 


1.34 


B-4 


96.5 


0.5 


0.3 


1.27 


B-5 


96.7 


0.3 


0.3 


1.29 


B-^ 


96.0 


0.3 


0.4 


1.32 


B-7 


97.0 


0.7 


0.3 


1.34 


B-8 


97.1 


0.4 


0.2 


L24 


B-^ 


96.2 


0.4 


0.7 


1.35 


B-10 


94.8 


0.7 


0.8 


1.41 


B-11 


94.0 


1.2 


0.7 


1.36 


B-12 











[0 0 5 3] 

50 ±mm:imn?>o 
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*ii »i->y*Mii 
12 m2i^v:h^mM 
2 0 

2 2 mmi$!^w 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the hollow which mean particle diameter is the silica system particle which is 5nm - 300nm, and comes to 
form a cavity in the interior of an outer shell this particle has pore ~ the silica system particle characterized by it being 
spherical and coming to include the solvent and/or gas at the time of this particle preparation in this cavity. 
[Claim 2] The silica system particle according to claim 1 to which the precursor matter for forming said cavity comes 
to remain in this cavity. 

[Claim 3] The silica system particle according to claim 1 or 2 which is in the range whose thickness of said outer shell 
is Inm - 50nm, and is in the range of 1 / 50 - 1/5 of mean particle diameter. 

[Claim 4] The silica system particle according to claim 1 to 3 which said outer shell becomes from two or more 
enveloping layers. 

[Claim 5] The silica system particle according to claim 1 to 4 by which said pore is blockaded and said outer shell 
comes to seal said cavity. 

[Claim 6] The manufacture approach of the silica system particle dispersion liquid which consist of the following 
process (a) - a process (c). 

The water solution of silicate and/or acid silicic acid liquid, and an alkali soluble inorganic compound water solution 
(a) A with a pH often or more alkali water solution Or it adds at coincidence in a with a pH of ten or more which the 
seed particle child distributed if needed alkali water solution, a silica — Si02 expressing — inorganic compounds other 
than a silica ~ MOX The mole ratio MOX when expressing / Si02 The source of a silica is added to said nuclear 
particle dispersion liquid, the process (b) which pr epares the nuclear particle dispersion liquid in the range of 0.3 to 1 .0 
— The process which removes some or all of an element that adds an acid to the (Process c) aforementioned disper sion 
liquid which form the 1st siUca enveloping layer in a nuclear particle, and constitutes said nuclear particle [claim 7] 
The manufacture approach of silica system particle disper sion liquid according to claim 6 of the concentration of the 
nuclear particle in nuclear particle dispersion liquid converting said removal into an oxide, and performing it in 0.1 - 
50% of the weight of the range. 

[Claim 8] The manufacture approach of the silica system particle dispersion liquid according to claim 6 or 7 which add 
an alkali water solution, and the organosilicon compound expressed with a chemical formula (1) and/or its partial 
hydrolysate to the particle dispersion liquid obtained at the process (c) according to claim 6, and form the 2nd silica 
enveloping layer in them at this particle. 
Rn Six (4-n) ... (1) 

However, [unsubstituted [ of the R: carbon numbers 1-10 ] or a permutation hydrocarbon group, the alkoxy group of the 
Xxarbon numbers 1-4, a silanol group, a halogen or hydrogen, the integer of n:0-3] 

[Claim 9] The manufacture approach of the silica system particle dispersion liquid which carry out hydrothermal 
processing of the particle dispersion liquid obtained by claim 8 at 50-350 degrees C. 

[Claim 10] The manufacture approach of the silica system particle disper sion liquid heat-treated at 400-1200 degr ees C 
under atmospheric pressure or reduced pressure after drying the particle dispersion liquid obtained by claim 8 or claim 
9. 

[Claim 11] The base material with which it comes to form a coat including the silica system particle obtained by the 
silica system particle according to claim 1 to 5 or the manufacture approach according to claim 6 to 10, and the matrix 
for coat formation on a base material front face with other independent or coats. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the base material with which the manufacture appr oach of the hollow 
ball-like silica system particle which has a cavity inside an outer shell, and its siUca system particle dispersion liquid, 
and the coat containing said silica system particle were formed on the base material front face. 
[0002] 

[Description of the Prior Art] Conventionally, the hollow silica particle whose particle size is about 0.1-300 
micrometers is well-known (JP,6-330606,A, JP,7-013137,A). Moreover, according to the ** table No. 5001 13 [ 2000 
to ] official report, the method of manufacturing the empty capsid which consists of dense silica shell is well-known by 
settling active silica from a silicic acid aUcali-metal water solution on the core which consists of ingredients other than a 
silica, and removing this ingredient, without making silica shell destroy. Furthermore, the periphery section is husks, a 
core is hollow, the outside of husks is precise and they are well-known according to JP,1 1-0293 18,A. [ of the spherical 
silica particle of the micron size whose inside is a core shell structure with **** concentration inclination structure ] 
Mor eover, this invention person etc. has proposed previously that the multiple oxide particle of a low refr active index 
is obtained by covering the fr ont face of a porous inorganic oxide particle with a silica etc. completely (JP,7- 
133105,A). 
[0003] 

[Problem(s) to be Solved by the Invention] This invention obtains a spherical silica system particle by the hollow 
which has a cavity inside an outer shell by developing invention indicated to said JP,7-133105,A, and using a porous 
multiple oxide particle as a nuclear particle for the purpose of obtaining the silica system particle of a low refractive 
index. Moreover , this invention aims at offering the base material with a coat which the coat containing this silica 
system particle is formed on the surface of a base material, is a low refractive index, and was excellent in the 
manufacture approach of the dispersion liquid of a silica system particle spherical at said hollow, and the list at 
adhesion with resin etc., reinforcement, acid-resisting ability, etc. As a refractive index of a silica system particle, 0.1% 
thru/or 0.2% or more of improvement is concretely aimed at as a value of the reflection factor of a beam of light with a 
wavelength of SSOrmi about a base material with a coat aiming at 0.01 thru/or 0.02 or more improvements. 
[0004] 

[Means for Solving the Problem] the hollow which the silica system particle of this invention is a silica system particle 
whose mean particle diameter is 5rma - 300nm, and comes to form a cavity in the interior of an outer shell this particle 
has pore — it is spherical and is char acterized by coming to include the solvent and/or gas at the time of this particle 
preparation in this cavity. It is desirable that the precursor matter for forming said cavity comes to remain in this cavity. 
It is desir able that it is in the range whose thickness of said outer shell is Inm - 50nm, and is in the range of 1 / 50 - 1/5 
of mean particle diameter. It is desirable that said outer shell consists of two or more enveloping layer s. It is desirable 
that said pore is blockaded and said outer shell comes to seal said cavity. 

[0005] The manufacture approach of the silica system particle dispersion liquid of this invention consists of the 
following process (a) - a process (c). 

The water solution of silicate and/or acid silicic acid liquid, and an alkali soluble inorganic compound water solution 
(a) A with a pH of ten or more alkali water solution Or it adds at coincidence in a with a pH of ten or more which the 
seed particle child distributed if needed alkali water solution, a silica — Si02 expressing — inorganic compounds other 
than a silica — MOX The mole ratio MOX when expressing / Si02 The source of a silica is added to said nuclear 
particle dispersion liquid, the process (b) which prepares the nuclear particle dispersion liquid in the range of 0.3 to 1,0 
— The process which removes some or all of an element that adds an acid to the (Process c) aforementioned dispersion 
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liquid which form the 1st silica enveloping layer in a nuclear particle, and constitutes said nuclear particle [0006] As 
for said removal, it is desirable for the concentration of the nuclear particle in nuclear particle dispersion liquid to 
convert into an oxide, and to cany out in 0.1 - 50% of the weight of the range. It is desirable to add an alkali water 
solution, and the organosilicon compound expressed with a chemical formula (1) and/or its partial hydrolysate to the 
particle dispersion liquid obtained at said process (c), and to form the 2nd silica enveloping layer in them at this 
particle. 

RnSiX (4-n)... (1) 

However, [unsubstituted [ of the Rxarbon numbers 1-10 ] or a permutation hydrocarbon group, the alkoxy group of the 
Xxarbon numbers 1-4, a silanol group, a halogen or hydrogen, the integer of n:0-3] 

It is desirable to carry out hydrothermal processing of said obtained particle dispersion liquid at 50-350 degr ees C. 
After drying said obtained particle dispersion liquid, it is desirable under atmospheric pressure or reduced pressure to 
heat-treat at 400-1200 degrees C. 

[0007] It comes to be formed on a base material front face with other coats with a coat including said one of silica 
system particles, and the matrix for coat formation independent [ the base material with a coat of this invention ] or. 
[0008] 

[Embodiment of the Invention] Hereafter, the suitable oper ation gestalt of this invention is explained. 
1. The silica system particle of silica system particle this invention has the cavity 20 inside [ which consists of a silica 
system inorganic oxide ] the outer shell (shell) 10, as shown in drawing 1 (a). With a silica system inorganic oxide, ** 
silica monolayer, the monolayer of the multiple oxide which consists of inorganic oxides other than ** silica and a 
silica, and the double layer of a ** aforementioned ** layer and ** layer are included. You may have pore, it is 
blockaded by the actuation which this pore mentions [ porosity ] later, and an outer shell 10 may seal a cavity 20. As 
shown in drawing 1 (b), as for an outer shell 10, it is desirable that they are two or more silica system enveloping layers 
which consist of the 1st silica enveloping layer 1 1 and the 2nd silica enveloping layer 12. By forming the 2nd silica 
enveloping layer 12, the micropor e of an outer shell 10 is made to blockade, ebumation of the outer shell 10 can be 
carried out, or the particle which sealed the internal cavity 20 by the outer shell 10 can be further obtained now. 
[0009] As for especially the thickness of the 1st silica enveloping layer, it is desirable to consider as the range of 5- 
20nm l-50nm. In case a part of constituent of the spherical nuclear particle mentioned later is removed, it becomes 
difficult to hold particle shape, and the thickness of the 1st silica enveloping layer stops easily being able to obtain a 
spherical particle in less than Irmi. Moreover, in case the 2nd silica enveloping layer is formed, the partial hydrolysate 
of mi organosilicon compound etc. may go into the por e of this nuclear particle, and removal of a nuclear particle 
constituent may become difficult. On the other hand, removal of the component from which the thickness of the 1st 
silica enveloping layer constitutes the nuclear particle in degree process exceeding 50nm when thick becomes difficult. 
Moreover, the rate of the cavity in a spherical particle may decrease and falling [ of a refractive index ] may become 
inadequate. Furthermore, as for the thickness of an outer shell 10, it is desirable that it is in the range of 1 / 50 - 1/5 of 
the mean particle diameter mentioned later. This is because pore of the 1st silica enveloping layer cannot become large 
too much by the repetitive actuation, or it is destr oyed and it becomes impossible to hold the shape of a ball of a 
nuclear particle, when dissolution removal by the acid is performed to a particle with large particle diameter and the 
thin thickness of an outer shell, in case a part of constituent of a nuclear particle is removed. When carrying out 
eburnation of the outer shell 10 especially, the range of 20-49nm is [ that what is necessary is just to make it sum total 
thickness with the 1st silica enveloping layer 1 1 serve as said r ange which is l-50rmi ] suitable for the thickness of the 
2nd silica enveloping layer. 

[0010] The gas which permeates at the time of the solvent used when preparing this silica system particle in a cavity 
20, and/or desiccation exists. Moreover, the precursor matter 22 for forming in a cavity 20 tiie cavity which carries out 
a postscript may remain. As the precursor matter 22 is shown in drawing 1 (c), and it adheres to an outer shell 10, it 
may remain slightly and it is shown in drawing 1 (d), most in a cavity 20 may be occupied. Here, it is the porosity 
matter which remains after removing a part of the constituent from the nuclear particle for forming the 1st silica 
enveloping layer in the precur sor matter 22. The multiple oxide particle of the porosity which consists of inorganic 
oxides other than a silica and a silica is used for a nuclear particle, as an inorganic oxide — aluminum 203, B-2 03, 
Ti02, Zr02, Sn02, Ce 203, P2 05, Sb 203, Mo03, Zn02, and W03 etc. ~ one sort or two sorts or more can be 
mentioned, as two or mor e sorts of inorganic oxides — Ti02-aluminum 203 and Ti02-Zr02 etc. ~ it can illustrate. In 
addition, said solvent or gas exists also in the pore of this porosity matter. The tapetum lucidum which the volume of a 
cavity 20 will incr ease if the amount of r emoval of the constituent at this time increases, a spherical particle with a low 
refr active index is obtained, and blends this spherical particle and is obtained is excellent in a low refractive index at 
acid resistibility ability. 
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[0011] The mean particle diameter of the spherical particle of this invention is in the range of 5-300nm, In less than 
Snm, it is because the volume rate of the outer shell 10 in a spherical particle increases and the rate of the volume of a 
cavity 20 falls, and mean particle diameter is because transparency, such as a paint film which it is hard coming to 
obtain the dispersion liquid stabilized when another side and mean particle diameter exceeded 300rmi, and contains this 
particle, tends to fall. The range of the desirable mean particle diameter of a silica system spherical particle is 10- 
200rmi. In addition, it can ask for the above-mentioned mean particle diameter by dynamic light scattering. 
[0012] 2. The manufacture approach of the silica system particle dispersion liquid concerning manufacture approach 
this invention of particle dispersion liquid consists of said process (a) - (c). Hereafter, sequential explanation is given, 
(a) As pr epar ation sihcate of nuclear particle dispersion liquid, one sort or two sorts or mor e of sihcate chosen fiom 
alkali-metal silicate, ammonium silicate, and the silicate of an organic base is used preferably. As alkali-metal silicate, 
a specific silicate (water glass) and a potassium silicate can mention amines, such as quarternary ammonium salt, such 
as a tetraethylammonium salt, monoethanolamine, diethanolamine, and triethanolamine, as an organic base, and the 
alkaline solution which added ammonia, the 4th class ammonium hydroxide, the amine compound, etc. in silicic acid 
liquid is also contained in the silicate of ammonium, or the silicate of an or ganic base. As acid silicic acid liquid, by 
processing a silicic acid alkali water solution with cation exchange resin etc., the silicic acid liquid which removes 
alkali and is obtained can be used, and it is pH two to pH 4 Si02 especially. About 7 or less % of the weight of acid 
silicic acid liquid has desirable concentration. It is desirable to use an alkali soluble inorganic compound as a raw 
material of an inorganic oxide, the alkali-metal salt of the oxo acid of the above mentioned metal or a nonmetal ot an 
alkaline-earth-metal salt, ammonium salt, and quarternary ammonium salt can be mentioned, and, more specifically, a 
sodium aluminate, sodium tetraborate, carbonic acid zirconyl ammonium, potassium antimonate, potassium starmate, 
sodium aluminosilicate, sodium molybdate, cerium-nitrate ammonium, sodium phosphate, etc. are suitable. 
[0013] In order to prepare nuclear particle dispersion liquid, beforehand, the alkali water solution of said inorganic 
compound is prepared according to an individual, or the mixed water solution is prepared, and according to the 
compound rate of inorganic oxides other than the silica aiming at this water solution, and a silica, it adds gradually, 
stirring in a with a pH often or more alkali water solution. The addition rate of a silica raw material and an inorganic 
compound added in an alkali water solution is a silica component Si02 It expresses and is MOX about inorganic 
compounds other than a sihca. The mole ratio MOX when expressing / Si02 It is desirable to make it 0.3 to 1.0 and 
become the range of 0.35 to 0.85 especially. MOX / Si02 The above mentioned cavernous volume does not become 
sufficiently large less than by 0.3, but they are another side, MOX / Si02. If 1.0 is exceeded, the rate of the cavernous 
volume in the hollow particle which it becomes difficult to obtain a spherical nuclear particle, consequently is obtained 
will fall. A mole ratio MOX / Si02 If it is in the range of 0.3 to 1.0, the structure of a nuclear particle will mainly turn 
into structure with which elements other than silicon and silicon intervened, and combined oxygen by tums. That is, in 
case the structure which the oxygen atom combined with four joint hands of a silicon atom, and elements M other than 
a silica combined with this oxygen atom generates mostly and elements M other than a silica are removed at the below- 
mentioned process (c), it can be made to accompany to Element M and a silicon atom can also be removed as a sihcic 
acid monomer or oligomer. 

[0014] In case nuclear particle dispersion liquid are prepared by the manufacture appr oach of this invention, it is also 
possible to use a seed particle child's dispersion liquid as a start raw material. As a seed particle child, in this case, 
Si02, aluminum 203, and Ti02, Zr02 and Sn02 And Ce02 etc. - inorganic oxides or these multiple oxides - for 
example, Si02-aluminum 203, Ti02-aluminum 203, Ti02-Zr02, Si02-Ti02, and Si02-Ti02-aluminum 203 etc. - a 
particle is used and these sols can usually be used. Such a seed particle child's dispersion liquid can be conventionally 
prepared by the well-known approach. For example, an acid or alkali can be added to mixture or a metal alkoxide of the 
metal salt corresponding to the above-mentioned inorganic oxide, and a metal salt etc., and it can hydrolyze to it, and 
can obtain by riping if needed. It adds like the approach of adding the water solution of said compound in the above- 
mentioned alkali water solution in the seed particle child dispersion liquid adjusted to these ten or more pH, stirring. In 
this case, he does not perform pH control of dispersion liquid, either, but leaves it to the result. Thus, if a nuclear 
particle is grown up by using a seed particle child as a seed, particle-size control of a growth particle is easy, and that to 
which grain size was equal can be obtained. Let the addition rate of the silica raw material and inorganic oxide which 
are added in seed particle child dispersion liquid be the same range as the case where it adds in the above mentioned 
alkali water solution. The above-mentioned silica raw material and the above-mentioned inorganic oxide raw material 
have high solubility by the alkali side. However, if both are mixed in pH field where this solubility is high, it gr ows up 
to be a colloidal particle, or the solubility of oxo acid ion, such as silicate ion and ulmin acid ion, will fall, these 
composites will deposit, it will deposit on a seed particle child, and particle growth will take place. Therefore, on the 
occasion of a deposit of a colloidal particle and growth, pH control like a conventional method is not necessarily 
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required. 

[0015] On the occasion of pr eparation of the above-mentioned nuclear particle dispersion liquid, the hydro lyzate of the 
organosilicon compound shown in said chemical formula (1) as a silica raw material may be added in an alkali water 
solution. As this organosilicon compotmd, concretely A tetramethoxy silane, a tetra-ethoxy silane, Tetra- 
isopropoxysilane, methyl trimetoxysilane, dimethyldimethoxysilane, Phenyltrimethoxysilane, 
diphenyldimethoxysilane, methyl triethoxysilane, Dimethyl diethoxysilane, phenyltriethoxy silane, diphenyl 
diethoxysilane, Isobutyl trimethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, A vinyl tris (beta methoxyethoxy) 
silane, 3 and 3, 3-trifluoropropyl trimetoxy silane, Methyl -3,3, and 3-trifluoro propyl dimethoxy silane, beta-(3, 4 
epoxycyclohexyl) ethyltrimethoxysilane, gamma-glycide ICISHITORI propyltrimethoxysilane, gamma- 
glycidoxypropylmethyldietoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropylmethyldiethoxysilane, gamma-methacryloxypropyl triethoxysilane, N-beta(aminoethyl) gamma- 
aminopropyl methyl dimethoxysilane, N-beta(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) 
gamma-aminopropyl triethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, N- 
phenyl-gamma-aminopropyl trimethoxysilane, gamma-mercapto propyltrimethoxysilane, A trimethyl silanol, 
methyltrichlorosilane, methyl dichlorosilane, Dimethyldichlorosilane, trimethylchlorosilane, phenyl trichlorosilane, 
diphenyl dichlorosilane, vinyl trichlorosilan, a trimetliyl BUROMO silane, diethylsilane, etc, are mentioned. Since the 
compound of 1-3 is lacking in a hydrophilic property, when n hydro lyzes beforehand with the above-mentioned 
organosilicon compound, it is desir able to enable it to mix to homogeneity at the system of reaction. The well-known 
approach is employable as hydrolysis as a method of hydrolyzing these organosilicon compounds. When basic things, 
such as a hydroxide of alkali metal, and aqueous ammonia, an amine, are used as a hydrolysis catalyst, these basic 
catalysts can be removed after hydrolysis and it can also use by making it an acidic solution. Moreover, when 
hydrolyzate is prepared using acid catalysts, such as an organic acid and an inorganic acid, it is desirable after 
hydrolysis to remove an acid catalyst according to the ion exchange etc. In addition, as for the hydrolyzate of the 
obtained organosilicon compound, it is desirable to use it with the gestalt of a water solution. A water solution means 
the condition of it being become cloudy by hydrolyzate as gel and having transparency here. 

[0016] (b) Especially the silicic acid liquid obtained by carrying out deaUcalization of the alkali-metal salt (water glass) 
of a silica as a silica raw material in which the 1 st silica enveloping layer carries out formation addition is desirable. 
When the r atio of water [ as opposed to water independence or an organic solvent in the dispersion medium of a 
nuclear particle ] is high, the covering processing with silicic acid liquid is also possible. When using silicic acid liquid, 
specified quantity addition of the silicic acid liquid is carried out into dispersion liquid, alkali is added to coincidence 
and a nuclear particle front face is made to cany out the deposition of the silicic acid liquid. Furthermore, the 
organosilicon compound of hydrolysis nature can also be used as a silica raw material. As an or ganosilicon compound 
of hydrolysis nature, it is general formula Rn Si(OR')4-n. The alkoxysilane expressed with hydrocarbon groups, such as 
R, an R':alkyl group, an aryl group, a vinyl group, and an acrylic radical, n= 0, and [1, 2 or 3] can be used, and tetra- 
alkoxysilane, such as a tetramethoxy silane, a tetra-ethoxy silane, and tetra-isopropoxysilane, is desirable especially. 
[ however, ] 

[0017] As the addition approach, these alkoxysilane, pure water, and the solution that added a small amount of alkali or 
acid as a catalyst to the mixed solution of alcohol are added to said nuclear particle dispersion liquid, and the front face 
of this nuclear particle is made to carry out the deposition of the silicic acid polymerization object which hydrolyzed 
and generated alkoxysilane. At this time, alkoxysilane, alcohol, and a catalyst may be added in dispersion liquid to 
coincidence. Ammonia, the hydroxide of alkali metal, and amines can be used as an alkali catalyst. Moreover, as an 
acid catalyst, various kinds of inorganic acids and organic acids can be used. In addition, it is also possible to use 
together alkoxysilane and said silicic acid liquid, and to perform covering processing, moreover, the alkali which could 
use together inorganic compounds other than the soxu-ce of a silica, and could also carry out covering processing if 
needed and which was used for said preparation of a nuclear particle carried out — a meltable inorganic compoimd can 
be used. In addition, let the addition of a silica r aw material and the inorganic compound added if needed be sufficient 
amount to form the enveloping layer of the above mentioned thickness. The 1st silica enveloping layer needs to 
consider as the porosity thing which has much pores. 

[0018] (c) The hollow spherical particle which has a cavity inside the 1st enveloping layer as an outer shell can be 
manufactured by removing some or all of an element that constitutes this nuclear particle from the nuclear particle 
covered with the 1st enveloping layer of the formation above of a cavity. In order to remove some or all of an element 
that constitutes a nuclear particle, by adding a mineral acid and an organic acid to these nuclear particle dispersion 
liquid, dissolution removal can be carried out or the approach of contacting to cation exchange resin and carrying out 
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ion-exchange removal can be illustrated. Although the concentration of the nuclear particle in the nuclear particle 
dispersion liquid at this time changes also with processing temperature, it is desirable that it converts into an oxide and 
there is 0.1 - 50 % of the weight in 0.5 - 25% of the weight of the range especially. At less than 0.1 % of the weight, 
processing effectiveness is bad because of low concentration at the same time the dissolution of the silica in the 1st 
silica enveloping layer may occur . Moreover, if the concentration of a nuclear particle exceeds 50 % of the weight, it 
will be hard coming to remove the amount of requests of the element which constitutes a nuclear' particle by the small 
count. This is because the amount which it deposits in a particle immediately even if a silica monomer etc. arises, since 
the solubility of a silica is low, consequently a silica accompanies to other elements to being r emovable as it dissolved 
by addition of an acid, and is removed reduces elements other than a silica and a cavity does not generate them 
efficiently. 

[0019] Removal of the above-mentioned element is MOX of the silica system particle obtained / Si02. It is desirable 
0.0001 to 0.2 and to carry out until it is especially set to 0.0001 to O.L The dispersion liquid which removed the 
element can be washed by the well-known washing approaches, such as an ultrafiltration. In this case, if an 
ultrafiltration is carried out after removing the parts of the alkali-metal ion in dispersion liquid, alkaline-earth-metal 
ion, ammonium ion, etc. beforehand, the sol which the particle with high distributed stability distributed will be 
obtained. In addition, an organic solvent distribution sol can be obtained by permuting with an organic solvent if 
needed. Thus, the outer shell was constituted by the porosity 1st silica layer, and the solvent and/or the gas contained 
the silica system particle distributed in the obtained distributed sol in the intemal cavity. Moreover, in not removing a 
nuclear particle completely, the porous matter remains in a cavity. Therefore, the hollow particle obtained serves as a 
low refractive index, the coat formed using this hollow particle serves as a low refractive index, and the coat excellent 
in acid resistibility ability is obtained. 

[0020] 2-1. An outer shell can manufacture the hollow spherical silica system particle dispersion liquid which consist 
of two or more enveloping layers by adding the formation process of the 2nd silica enveloping layer further after the (c) 
process of the manufacture approach of the manufacture approach aforementioned particle dispersion liquid of particle 
dispersion liquid that an outer shell consists of two or more enveloping layers. The thing same as an organosilicon 
compound shown in said chemical formula (1) in this process as the organosilicon compound shown at the (b) process 
can be used. In a chemical formula (1), when using the organosilicon compound of n= 0, it can use as it is, but when 
using the organosilicon compound of n^l-3, it is desirable to use the same thing as the partial hydrolysate of the 
organosilicon compound used at said process (a). By forming the 2nd silica enveloping layer, the thickness of an outer 
shell 10 can be adjusted and it becomes possible to set thickness of an outer shell 10 to l-50nm finally. Moreover, since 
the above removal processes are not performed after forming the 2nd silica enveloping layer, an enveloping layer has 
only micropore and the ebumation by reduction or disappearance of the pore of an enveloping layer becomes easy by 
the hydrothermal processing or heating down stream processing mentioned later. 

[0021] Moreover, when using the organosilicon compound of n=l-3 for formation of the 2nd silica enveloping layer, 
the dispersibility to an organic solvent is good and can obtain silica system particle dispersion liquid with high 
compatibiUty with resin. For this reason, although surface treatment can be carried out and it can use by a silane 
coupling agent etc., since it excels in the dispersibility to an organic solvent, compatibility with resin, etc., such 
processing is not needed specially. Moreover, since the enveloping layer containing F atom is formed when using a 
fluorine-containing organosilicon compound for formation of the 2nd silica enveloping layer, while the particle 
obtained serves as a low refractive index more, the dispersibility to an organic solvent is good and can obtain silica 
system particle dispersion liquid with high compatibility with resin. As such a fluorine-containing organosilicon 
compound, they are 3, 3, and 3-trifluoropropyl trimetoxysilane and methyl. -3,3, and 3-trifluoro propyl 
dimethoxysilane, heptadeca fluoro DESHIRU methyl dimethoxysilane, a heptadeca fluoro 

DESHIRUTORIKUROROSHI silane, heptadecafluorodecyl trimethoxysilane, trifluoropropyl trimetoxysilane, trideca 

fluoro octyl trimethoxysilane, the compound expressed with a chemical formula (2) as following [-ized 1] are 

mentioned. 

[0022] 

[Formula 1] 

R** 

I I 
R' O-S i - (X) -S i -OR^ • • • (2) 

I I 
R* R» 
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(Among a formula, even if Rl and R2 are mutually the same, they may differ from each other, and they show an aUcyl 
group, an alkyl halide ladical, an aryl group, an alkyl aryl radical, an arylated alkyl radical, an alkenyl radical, a 
hydrogen atom, or a halogen atom.) R3 -R6 You may differ, even if mutually the same, and an alkoxy gr oup, an alkyl 
group, an alkyl halide radical, an aryl group, an alkyl aryl radical, an arylated alkyl radical, an alkenyl radical, a 
hydrogen atom, or a halogen atom is shown. X shows -(calcium Hb Fc)- and is a. The integer and b whose number is 
even [ two or mor e ] c It considers as the integer which are even [ zero or more ]. 

[0023] For example, 3 (CH3 O) SiC2 H4 C6 F12C2 H4 Si3 (CH3 O) The methoxysilane expressed is one of the 
compounds expressed with the above-mentioned chemical formula (2). Thus, except for the point that the hollow 
particle distributed in the obtained dispersion liquid is constituted by the porosity outer shell 1st silica layer and the 2nd 
silica layer, the same hollow spherical particle as said 2. is obtained. 

[0024] 2-2. By carrying out hydr othermal processing of the particle dispersion liquid obtained by manufacture 
approach aforementioned 2-1. of the particle dispersion liquid to which eburnation of the outer shell was carried out 
farther, an outer shell can obtain the hollow spherical silica system particle dispersion liquid by which ebumation was 
carried out. That is, an alkali water solution is added to the particle dispersion liquid in which the 2nd silica enveloping 
layer was formed, if needed, and it adjusts and heat-treats in the range of pH 8-13 preferably to them. The heat- 
treatment temperature at this time has the range of about 50-350 degrees C, especially the desirable range of 100-300 
degrees C. By this hydrothermal processing, the pore of an enveloping layer can be decreased or vanished and the 
matter of a solvent and/or a gas, and also porosity will remain in the internal cavity of an outer shell where ebumation 
of the silica system particle was carried out. In addition, on the occasion of heat-tr eatment, the concentr ation of the 
particle dispersion liquid obtained at the process (c) can be diluted beforehand, or it can condense and process. 
Moreover, finally the dispersion liquid which carried out hydrothermal processing may be washed like said process (c). 

[0025] 2-3. Particle Dispersion Liquid Obtained by Manufacture Approach Aforementioned 2-1. of Particle Dispersion 
Liquid Which Sealed Cavity by Outer Shell, After drying, that by which the cavity is not completely sealed by the 
outer shell among the particle dispersion liquid obtained by 2-2. or by heat-treating under atmospheric pressure or 
r educed pressur e at 400-1200 degr ees C (temperature of 1/3 of the melting point of a silica - under the melting point) 
The hollow spherical silica system particle which sealed the cavity by the outer shell can be obtained. If heat-treatment 
temperature cannot blockade pore of an enveloping layer completely at less than 400 degrees C but heat-treatment 
temperature exceeds 1200 degrees C on the other hand, a silica system particle may be unable to weld mutually or may 
be unable to hold the shape of a ball. Thus, since a solvent does not exist in a cavity, the obtained silica system particle 
is difficult for obtaining dispersion liquid in the usual solvent. However, since the interior consists only of a gas or a 
gas, and porosity matter, the refractive index of a particle is very low, the coat obtained using this particle is a low 
refractive index, and the base material with a coat is excellent in acid resistibility ability. Furthermore, the film which 
carried out the laminating of this particle has the outstanding adiabatic efficiency, and this particle is useful also as a 
heat insulator. 

[0026] 4. Explain a base material with a coat, then the base material with a coat concerning this invention. The base 
material concerned Sheets plastic, such as glass, a polycarbonate, acrylic resin, and PET, TAG, Base materials, such as 
plastic film, a plastic lens, and a plastics panel, A coat is formed in the front face of base materials, such as a cathode- 
ray tube, a fluorescent indicator tube, and a liquid crystal display panel. Although it changes with said applications, a 
coat is independent or is formed combining a protective coat, the rebound ace court film, the flattening film, the high 
refractive-index film, an insulator layer, the conductive resin film, the conductive metal particle film, the conductive- 
metaUic-oxide particle film, the other primer film used if needed on the base material. In addition, when combining and 
using, the coat of this invention does not necessarily need to be formed in the outermost ft ont face. Such a coat applies 
to a base material the coating liquid mentioned later by the well-known approaches, such as a dip method, a spr ay 
method, the spinner method, and the roll coat method, and it can dry, and it can calcinate and obtain it if needed further. 

[0027] The above-mentioned coating hquid is mixed liquor of the above mentioned dispersion liquid (sol) and the 
above mentioned matrix for coat formation, and an organic solvent may be mixed by the need. The matrix for coat 
formation means the component which can form a coat on the surface of a base material. It can choose fi-om the lesin 
which suits conditions, such as adhesion with a base material, and a degr ee of hardness, coating nature, and can use. 
For example, polyester resin, acrylic resin which ar e used from the former, Urethane resin, vinyl chloride resin, an 
epoxy resin, melamine resin, a fluororesin, Silicon resin, butyral resin, phenol resin, vinyl acetate resin. Hydrolysis 
nature organosilicon compounds, such as paint resin, such as a copolymer of these resin and a denaturation object, or 
said alkoxysilane, etc. are mentioned to the mixture of ultraviolet-rays hardening resin, electron ray hardening resin. 
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emulsion resin, water soluble resin, hydrophilic resin, and these resin, and a pan. 

[0028] In using paint resin as a matrix, after, being able to use the organic solvent distribution sol which permuted the 
water as a dispersion medium of said sol with organic solvents, such as alcohol, and the hollow particle which contains 
said organic radical pr eferably for example, and processing said particle by the well-known coupling agent if needed, 
the organic solvent distribution sol and paint resin which the organic solvent was made to distribute can be diluted with 
a suitable organic solvent, and it can consider as coating Uquid. In this case, when the molecular weight or the particle 
diameter of paint resin is small, it is desirable to use the silica system particle dispersion liquid (or silica system 
particle) described that paint resin does not enter in the cavity of a silica system particle by said 2-2. or 2-3. On the 
other hand, in order to carry out evaporation scattering of the solvent in a cavity at the time of coat formation and to 
discover the low refractive-index effectiveness more since paint r esin does not enter in the cavity of a hollow particle 
when the molecular weight or the particle diameter of paint resin is large, it is desirable to use the silica system particle 
dispersion liquid stated by said 2. or 2-1. 

[0029] On the other hand, when using a hydrolysis nature organosilicon compound as a matrix, by adding the acid or 
alkali as water and a catalyst to the mixed liquor of alkoxysilane and alcohol, the partial hydro lysate of alkoxysilane 
can be obtained, said sol can be mixed to this, and it can dilute with an organic solvent if needed, and can consider as 
coating liquid. Although it does not enter in the cavity of the silica system particle stated by said 2. or 2-1. when using 
a hydrolysis nature organosilicon compormd as a matrix, and the molecular weight or the particle diameter of 
hydrolyzate is large, the reinfor cement of the coat obtained or adhesion with a base material may fall, and, for this 
reason, hydrolyzate with molecular weight or particle diameter small as a matrix is used. In this case, it is desirable to 
use the silica system particle dispersion liquid (or silica system particle) usually stated by said 2-2. or 2-3. 
[0030] The weight rate of the silica system particle in coating liquid and a matrix has the desirable range of a silica 
system particle / matrix =1 / 99 - 9/1 , When a weight ratio exceeds 9/1, while the reinforcement of a coat is insufficient 
and practicality is missing, the addition effectiveness of the silica system particle concerned does not show up less than 
in 1/99. Although the refractive index of the coat formed in the front face of the above-mentioned base material 
changes also with mixed ratios, such as a silica system particle and a matrix component, and refractive indexes of a 
matrix to be used, it turns into 1.20 to 1.42, and a low refractive index. In addition, the refractive indexes of the silica 
system particle of this invention itself were 1.20-1.38. By the silica system particle stated by 2. of this invention, or 2- 
1 this Although a dispersion medium enters in a cavity, while a dispersion medium ****s and becoming an opening at 
the time of coat desiccation It is because an outer shell has micropore, and the thickness of an outer shell is controlled 
by the above-mentioned range, so the pore of an outer shell is intercepted and the cavity inside a silica system particle 
is held, after coat formation components, such as resin, stop at an outer shell and resin hardens. Moreover, by the silica 
system particle stated by 2-2. of this invention, or 2-3., it is because ebumation of the outer shell is carried out, the 
solvent and/or gas of a low refractive index are filled up with or sealed in the cavity, so a matrix component does not 
enter in a cavity. 

[0031] Furthermore, in the above-mentioned base material with a coat, forming the coat containing the silica system 
particle of said this invention, after a refractive index forms 1 .60 or more coats (henceforth a middle coat) in a base 
material fr ont face, when the refr active index of a base material is 1.60 or less is recommended. If the refractive index 
of a middle coat is 1 .60 or more, the base material with a coat the difference with the refr active index of the coat 
containing the silica system particle of said this invention excelled [ base material ] in acid r esistibility ability greatly 
will be obtained. Mixed ratios, such as a class of metallic-oxide particle, a metallic oxide, resin, etc. to be used, and the 
refr active index of resin to be used can adjust the refractive index of a middle coat. The coating liquid for coat 
formation of a middle coat is mixed liquor of a metallic-oxide particle and the matrix for coat formation, and an organic 
solvent is mixed by the need. The same thing as the coat which contains the silica system particle of said this invention 
as a matrix for coat formation can be used, and the base material with a coat excellent in the adhesion between both 
coats is obtained by using the same matrix for coat formation. 
[0032] 

[Example] The example shown below explains this invention still more concretely, 
[0033] [Example 1] 

The preparation mean particle diameter of 5rmi of a silica system particle (P-1), and Si02 Pure water [ of 20 % of the 
weight of concentration / silica sol lOOg and 1900g of pure water ] mixture was warmed at 80 degr ees C. pH of this 
reaction mother liquor ~ 10.5 — it is ~ this mother liquor — Si02 ****** — 9000g of 1.17% of the weight of specific 
silicate water solutions, and aluminum 203 ****** — 9000g of 0.83% of the weight of sodium-aluminate water 
solutions was added to coincidence. In the meantime, the temperatur e of reaction mixture was held at 80 degrees C. pH 
of reaction mixture rose to 12.5 immediately after addition, and hardly changed after that. Reaction mixture is cooled to 
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a room temperature after addition termination, it washes by ultrafiltration membrane, and they are Si02 and aluminum 
203 of 20 % of the weight of solid content concentration. Nuclear particle dispersion hquid were prepared. (Process 

(a)) 

The dispersion liquid of the nuclear particle which added 3,000g (Si02 3.5 % of the weight of concentration) of silicic 
acid liquid obtained by carrying out dealkalization of the specific silicate water solution with cation exchange resin, and 
formed the 1st silica enveloping layer were obtained having added l,700g of pxxre water to 500g of these nuclear 
particle dispersion Uquid, having warmed at 98 degrees C, and holding this temperature. (Process (b)) 
Subsequently, l,125g of pure water was added to 500g of dispersion liquid of the nuclear particle in which the 1st silica 
enveloping layer which washed by ultrafiltr ation membrane and became 13 % of the weight of solid content 
concentration was formed, and concentrated hydrochloric acid (35.5%) was dropped further, it was referred to as 
pHLO, and dealuminization processing was performed. Subsequently, the alxmiinum salt which dissolved by 
ultrafiltration membrane was separated adding hydrochloric-acid water -solution lOL and pure-water 5L of pH3, 
subsequently the solvent was permuted by ethanol using ultrafiltration membrane, and the dispersion liquid of the silica 
system particle (P-1) in which the 1st silica enveloping layer of 20 % of the weight of solid content concentr ation was 
formed were prepared. (Process (c)) 

The thickness of the 1st silica enveloping layer of this silica system particle (P-1), mean particle diameter, MOx / Si02 
(mole ratio), and a refractive index are shown in Table 1. Here, mean particle di^neter is measured by dynamic light 
scattering, and a refractive index is CARGILL as standard refraction liquid. It measured by the following approaches 
using Series A of make, and A A. 

[0034] The measuring method (1) multiple-oxide dispersion liquid of the refractive index of a particle ar e taken to an 
evaporator, and a dispersion medium is evaporated. 

(2) Dry this at 120 degrees C and consider as powder. 

(3) A refractive index trickles known standard refraction liquid on a 2 or 3 -drop glass plate, and mixes the above- 
mentioned powder to this. 

(4) The above (3) is operated with various standard r efr action liquid, and let the refractive index of standard refraction 
liquid when mixed liquor becomes tr ansparence be the refr active index of a particle, 

[0035] The dispersion liquid of the manufacture silica system paiticle (P-1) of a base material with tapetum lucidum 
(A-1) were permuted by ultrafiltration membrane, and the water of through and a dispersion medium was permuted by 
ethanol. 47g of 1/1 (weight ratio) mixed solvents of this ethanol sol (5 % of the weight of solid content concentration) 
50g, 3g (HITAROIDO 1007, Hitachi Chemical Co., Ltd. make) of acrylic resin and isopropanol, and n-butanol was 
fully mixed, and coating liquid was prepared. Applied this coating liquid to the PET film by the bar coating-machine 
method, it was made to dry for 1 minute at 80 degrees C, and the base material with tapetum lucidum (A-1) whose 
thickness of tapetum lucidum is lOOnm was obtained. The reflection factor of a beam of light with the total light 
transmission of this base material with tapetum lucidum (A-1), a Hayes, and a wavelength of 550nm and the refractive 
index of a coat are shown in Table 2. Total light transmission and Hayes were measured by the hazemeter (Suga Test 
Instruments Co., Ltd. make), and the reflection factor was measured with the spectrophotometer (Jasco Corp., Ubest- 
55), respectively. Moreover, the refr active index of a coat was measured by the ellipsomter (the product made from 
ULVAC, EMS-1). In addition, the reflection factor of the beam of light 90.7% and whose Hayes total light 
transmission is 2.0% and the wavelength of 550rmi of the non-applied PET film was 7.0%. 

[0036] Moreover, 11 parallel blemishes were attached to the front face of a base material with tapetum lucidum (A-1) 
at intervals of 1mm of every direction with the knife, 100 grids were made, the cellophane tape was pasted up on this, 
and subsequently, when a cellophane tape was exfoliated, adhesion was evaluated by classifying into the following 
three-stages the number of the grids which a coat does not exfoliate but remain. A result is shown in Table 2. 
Several 90 or more of a residual grid : Several 85 -89 of O residual grid: Several 84 or less of O residual grid : ** 
[0037] A small amount of hydrochloric acid was added to manufacture ethyl sihcate (Si02 28 % of the weight of 
concentration) 20g of abase material with tapetum lucidum (B-1), ethanol 45g, and the mixed solution of 5.33g of pure 
water, and the matrix containing the partial hydrolysate of ethyl silicate was acquired. To this matrix, ethanol sol (1 8 % 
of the weight of solid content concentration) 16.7g which carried out the solvent permutation of the dispersion liquid of 
a silica system particle (P-1) with ethanol was mixed, and coating liquid was prepared to it. After applying this coating 
liquid to the front face of a transparence glass plate by the spinner method on 500rpm and the conditions for 10 
seconds, it heat-treated for 30 minutes at 160 degrees C, and the base material with tapetum lucidum (B-1) whose 
thickness of tapetum lucidum is 200nm was obtained. The reflection factor of a beam of light with the total light 
transmission of this base material with tapetum lucidum (B-1), a Hayes, and a wavelength of 550nm and the refr active 
index of a coat are shown in Table 3. In addition, the r eflection factor of the beam of light 92.0% and whose Hayes 
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total light transmission is 0.7% and the wavelength of 550nm of the non-applied glass substrate was 4.0%. 

[0038] [Example 2] 

It is made to be the same as that of prepar ation of the silica system particle (P-1) of the preparation example 1 of a 
silica system particle (P-2). Process (a) After obtaining the nuclear particle dispersion liquid which passed and formed 
the 1st silica enveloping layer (process (b)), l,125g of pure water was added to 500g of nuclear particle dispersion 
liquid in which the 1st silica enveloping layer which washed by ultrafiltration membrane and became 13 % of the 
weight of solid content concentration was formed, and concentrated hydrochloric acid (35.5%) was dropped further, it 
was referred to as pHl.O, and dealuminization processing was performed. Subsequently, Si02 and aluminum 203 
which removed a part of constituent of the nuclear particle which separ ated the aluminxmi salt which dissolved by 
ultrafiltration membrane, adding hydrochloric-acid water-solution lOL and pure-water 5L of pH3, and formed the 1st 
silica enveloping layer The dispersion liquid of a porosity particle wer e prepared (process (c)). After warming the 
ISOOg of the above-mentioned porosity particle dispersion liquid, and 500g [ of pure water ], and ethanol l,750g and 
626g [ of 28% aqueous anmionia ] mixed liquor at 35 degr ees C, ethyl silicate (Si02 28 % of the weight) 104g was 
added, the front face of the porosity particle in which the 1st silica enveloping layer was formed was covered with the 
hydrolysis polycondensation object of ethyl silicate, and the 2nd silica enveloping layer was formed. Subsequently, the 
dispersion liquid of the silica system particle (P-2) of 20 % of the weight of solid content concentration which 
permuted the solvent by ethanol using ultrafiltration membrane were prepared. When this particle (P-2) was observed 
with the scanning electron microscope (SEM), many particles were observed like drawing 1 (d). 
[0039] A base material with tapetum lucidum (A-2) and (B-2) were obtained instead of the dispersion liquid of the 
silica system particle (P-1) of a base material with tapetum lucidum (A-2), and the manufacture example 1 of (B-2) like 
the base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used the 
dispersion liquid of a sihca system particle (P-2). 
[0040] [Example 3] 

The fr ont face of the porosity particle in which the 1st silica enveloping layer was formed was covered with the 
hydrolysis polycondensation object of ethyl silicate like preparation of the silica system particle (P-2) of the preparation 
example 2 of a silica system particle (P-3), and the 2nd silica enveloping layer was formed. Subsequently, after 
condensing to 5 % of the weight of solid content concentr ation by the evapor ator, aqueous ammonia of 15 % of the 
weight of concentration was added, and it was r eferr ed to as pHlO, and with the autoclave, it heat-treated for 2 hours 
and 180 degrees C of dispersion liquid of the silica system particle (P-3) of 20 % of the weight of solid content 
concentration which permuted the solvent by ethanol using ultrafiltration membrane were prepared. When this particle 
(P-3) was observed with the scanning electron microscope (SEM), many particles were observed like drawing 1 (d). 
A base material with tapetum lucidum (A-3) and (B-3) were obtained instead of the dispersion liquid of the silica 
system particle (P-1) of a base material with tapetum lucidum (A-3), and the manufacture example 1 of (B-3) like the 
base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used the dispersion 
liquid of a silica system particle (P-3). 
[0041] [Example 4] 

The dispersion liquid of the silica system particle (P-3) obtained in the preparation example 3 of a silica system particle 
(P-4) were dried, subsequently it heat-treated at 850 degrees C for 2 hours, and the silica system particle (P-4) was 
prepared. When this particle (P-4) was observed with the scanning electron microscope (SEM), many particles were 
observed like drawing 1 (d). 

Make ethanol distribute a base material with tapetum lucidum (A-4), and the manufacture silica system particle (P-4) of 
(B-4), and it considers as the dispersion liquid of the silica system particle (P-4) of 20 % of the weight of solid content 
concentration. A base material with tapetum lucidum (A-4) and (B-4) were obtained like the base material with tapetum 
lucidum of an example 1 (A-1), and manufacture of (B-1) except having used this instead of the dispersion liquid of the 
silica system particle (P-1) of an example 1. 
[0042] [Example 5] 

process (a) of the preparation example 1 of a silica system particle (P-5) setting ~ Si02 ****** — 0.98% of the weight 
of a specific silicate water solution, and aluminum 203 ****** — the dispersion liquid of the silica system particle (P- 
5) of 20 % of the weight of soUd content concentr ation in which the 1st silica enveloping layer and the 2nd silica 
enveloping layer were formed were prepared like the example 2 except having used 1.02% of the weight of the sodium- 
aluminate water solution. 

A base material with tapetum lucidum (A-5) and (B-5) were obtained instead of the dispersion liquid of the silica 
system particle (P-1) of a base material with tapetum lucidum (A-5), and the manufacture example 1 of (B-5) like the 
base material with tapetxmi lucidxmi of an example 1 (A-1), and manufacture of (B-1) except having used the dispersion 
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liquid of a silica system particle (P-5). 
[0043] [Example 6] 

After covering with the hydrolysis polycondensation object of ethyl silicate the front face of the porosity particle in 
which the 1st silica enveloping layer was formed, like the preparation example 5 of a silica system particle (P-6) and 
forming the 2nd silica enveloping layer, Condense to 5 % of the weight of solid content concentration by the 
evaporator, add aqueous ammonia of 15 % of the weight of concentration, and it is referred to as pHlO. With the 
autoclave, it heat-tr eated for 2 hour s and 180 degrees C of disper sion liquid of the silica system particle (P-6) of 20 % 
of the weight of solid content concentration which permuted the solvent by ethanol using ultrafiltration membrane were 
prepared. 

A base material with tapetum lucidum (A-6) and (B-6) were obtained instead of the dispersion liquid of the silica 
system particle (P-1) of a base material with tapetum lucidum (A-6), and the manufacture example 1 of (B-6) like the 
base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used the dispersion 
liquid of a silica system particle (P-6). 
[0044] [Example 7] 

The dispersion liquid of the silica system particle (P-6) obtained in the preparation example 6 of a silica system particle 
(P-7) were dried, subsequently it heat-treated at 800 degrees C for 2 hours, and the silica system particle (P-7) was 
prepared. 

Make ethanol distribute a base material with tapetum lucidum (A-7), and the manufacture silica system particle (P-7) of 
(B-7), and it consider s as the disper sion liquid of the silica system particle (P-7) of 20 % of the weight of solid content 
concentration. A base material with tapetum lucidum (A-7) and (B-7) were obtained like the base material with tapetum 
lucidum of an example 1 (A-1), and manufacture of (B-1) except having used this instead of the dispersion liquid of the 
silica system particle (P-1) of an example 1. 
[0045] [Example 8] 

process (a) of the preparation example 1 of a silica system particle (P-8) setting ~ Si02 ****** — 0.76% of the weight 
of a specific silicate water solution, and aluminum 203 ****** — the dispersion liquid of the silica system particle (P- 
8) of 20 % of the weight of solid content concentr ation in which the 1st silica enveloping layer and the 2nd silica 
enveloping layer were formed were prepared like the example 2 except having used 1.25% of the weight of the sodium- 
aluminate water solution. When this particle (P-8) was observed with the scanning electron microscope (SEM), many 
particles were observed like drawing 1 (c). 

A base material with tapetum lucidum (A-8) and (B-8) were obtained instead of the dispersion liquid of the silica 
system particle (P-1) of a base material with tapetum lucidum (A-8), and the manufacture example 1 of (B-8) like the 
base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used the dispersion 
liquid of a silica system particle (P-8). 
[0046] [Example 9] 

The preparation mean particle diameter of 5imi of a silica system particle (P-9), and Si02 Pure water [ of 20 % of the 
weight of concentration / silica sol lOOg and 1900g of pure water ] mixtur e was warmed at 80 degrees C. pH of this 
reaction mother liquor ~ 10.5 ~ it is ~ this mother liquor — Si02 ****** — 9000g of 0.96% of the weight of specific 
silicate water solutions, and Sn02 ******-. 9000g of 1 .04% of the weight of potassium stannate water solutions was 
added to coincidence. In the meantime, the temperatur e of reaction mixture was held at 80 degr ees C. pH of reaction 
mixture rose to 12.5 immediately after addition, and hardly changed after that. Reaction mixture is cooled to a room 
temperature after addition termination, it washes by ultr afiltration membrane, and they are Si02 of 20 % of the weight 
of solid content concentration, and Sn02. Nuclear particle dispersion liquid were prepared. Subsequently, like the 
example 1, after forming the 1st silica enveloping layer, the dispersion liquid of a silica system particle (P-9) were 
prepared by performing deSn processing and forming the 2nd silica enveloping layer like an example 2. When this 
particle (P-9) was observed with the scanning electron microscope (SEM), many particles were observed like drawing 
i(d). 

A base material with tapetum lucidum (A- 9) and (B-9) were obtained instead of the dispersion liquid of the silica 
system particle (P-1) of a base material with tapetum lucidum (A-9), and the manufacture example 1 of (B-9) like the 
base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used the dispersion 
liquid of a silica system particle (P-9). 
[0047] [The example 1 of a comparison] 

process (a) of the preparation example 1 of a silica system particle (P-10) setting — Si02 ****** ~ 1.5% of the weight 
of a specific silicate water solution, and alimxinum 203 ****** — except for having used 0.5% of the weight of the 
sodium-aluminate water solution — an example 3 — the same — carrying out ~ hydrothermal processing — carrying out 
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~ silica system particle (P-10) of 20 % of the weight of solid content concentration Dispersion liquid were prepared. 
Base material with tapetum lucidum (B-10) (A- 10) (B-10), Instead of the dispersion Hquid of the siHca system particle 
(P-l) of the manufacture example 1, it is a silica system particle (P-10). It is a base material with tapetum lucidum (A- 

10) like the base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used 
dispersion liquid. It obtained. 

[0048] [The example 2 of a comparison] 

The preparation mean particle diameter of 5nm of a silica system particle (P-1 1), and Si02 Silica sol lOg and 190g of 
pure water of 20 % of the weight of concentration were mixed, the reaction mother liquor was prepared, and it warmed 
at 95 degrees C. pH of this reaction mother liquor -- 10.5 -- it is this mother liquor -- Si02 ****** - 24,900g of 
1.5% of the weight of specific silicate water solutions, and aluminxim 203 ****** - 36,800g of 0.5% of the weight of 
sodium-aluminate water solutions was added to coincidence. In the meantime, the temperature of reaction mixture was 
held at 95 degrees C. pH of reaction mixture rose to 12.5 immediately after addition of a specific silicate and a sodium 
aluminate, and hardly changed after that. Reaction mixture is cooled to a room temperature after addition termination, it 
washes by ultrafiltration membrane, and they are Si02 and aluminum 203 of 20 % of the weight of solid content 
concentration. Nuclear particle dispersion liquid were pr epared. Subsequently, having extr acted 500g of these nuclear 
particle dispersion hquid, having added l,700g of pure water, having warmed at 98 degrees C, and holding this 
temperature, 3,000g (Si02 3.5 % of the weight of concentration) of silicic acid liquid obtained by carrying out 
dealkalization of the specific silicate water solution with cation exchange resin was added, and the 1st silica enveloping 
layer was formed in the nuclear particle front face. After having added l,125g of pure water to 500g of nuclear particle 
dispersion liquid, having dropped concentrated hydrochloric acid (35.5%)) further, after washing the obtained nuclear 
particle dispersion liquid by ultr afiltration membrane and adjusting them to 13 % of the weight of solid content 
concentration, being referred to as pHl.O and performing dealuminization processing, the aluminum salt which 
dissolved by ultrafiltration membrane was separated adding hydrochloric-acid water-solution lOL and pure-water 5L of 
pH3, and the porosity particle dispersion liquid in which the 1st silica enveloping layer was formed were prepared. 
After warming 1500g of porosity particle dispersion liquid in which the above-mentioned 1st silica enveloping layer 
was formed, and 500g [ of pure water ], and ethanol l,750g and 626g [ of 28%) aqueous aromonia ] mixed liquor, at 35 
degrees C, ethyl silicate (Si02 28 %o of the weight) 104g was added, and the 2nd silica enveloping layer was formed in 
the front face of the porosity particle in which the 1st silica enveloping layer was formed, by the hydrolysis 
polycondensation object of ethyl silicate. Subsequently, after condensing to 5 % of the weight of solid content 
concentration by the evaporator, aqueous ammonia of 15 % of the weight of concentration was added, and it was 
referred to as pHlO, and with the autoclave, it heat-treated for 2 hours and 180 degrees C of dispersion liquid of the 
silica system particle (P-1 1) of 20 % of the weight of sohd content concentration which permuted the solvent by 
ethanol using ultrafiltration membrane were prepared. 

Base material with tapetum lucidum (B-1 1) (A-1 1) (B-1 1), Instead of the disper sion liquid of the sihca system particle 
(P-1) of the manufacture example 1, it is a silica system particle (P-1 1). It is a base material with tapetum lucidxmi (A- 

1 1) like the base material with tapetum lucidum of an example 1 (A-1), and manufacture of (B-1) except having used 
dispersion liquid. It obtained. 

[0049] [The example 3 of a comparison] 

The preparation mean particle diameter of 5rmi of a silica system particle (P-1 2), and Si02 Silica sol lOOg and 1900g 
of pure water of 20 % of the weight of concentration were mixed, the reaction mother liquor was prepared, and it 
warmed at 95 degrees C. pH of this reaction mother liquor — 10.5 — it is ~ this mother liquor — Si02 ****** 9,000g 
of 0.69% of the weight of specific silicate water solutions, and aluminum 203 ****** — 9,000g of 1.92% of the weight 
of sodium-aluminate water solutions was added to coincidence. In the meantime, the temperature of reaction mixture 
was held at 95 degr ees C. pH of reaction mixture rose to 12.5 immediately after addition of a specific silicate and a 
sodium aluminate, and hardly changed after that. Reaction mixture was cooled to the room temperature after addition 
termination, it washed by ultrafiltr ation membrane, and Si02 and aluminum2 03 nuclear-particle dispersion liquid of 
20 %) of the weight of solid content concentration were prepar ed. When these nuclear particle dispersion liquid were 
observed with the scanning electron microscope (SEM), the cylindrical particle of an alumina system other than the 
spherical particle of a silica system was intermingled, and many particles were condensed mutually. For this reason, the 
process after formation of the 1st silica enveloping layer was not carried out. 
[0050] 
[Table 1] 

Nucleus Grain Child Silica enveloping layer Outer shell Si Li Mosquito System Grain Child sign Class Mole ratio 
The 1st layer The 2nd layer Mole ratio Average Refiractive index () [ MOX thickness thickness thickness ] () [ MOX 
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particle diameter ] /Si02 (nm) (nm) (nm) /Si02 (nm) P-1 aluminum/Si 0.35 2-2 0.0021 30 1.31P-2 aluminum/Si 0.35 
2 8 10 0.0019 46 1.31P-3 aluminum/Si 0.35 2 8 10 0.0019 46 1.32P-4 aluminum/SiO.35 2 8 10 0.0019 46 1.28P-5 
aluminum/SiO.50 35 80.0017 47 1.28P-6 aluminum/Si 0.50 3 5 80.0017 47 1.30P-7 aluminum/Si 0.50 3 5 8 0.0017 47 

1.25P-8 aluminum/Si 0.75 4 5 9 0.0012 53 1.25P-9 Sn/Si 0.35 2 8 10 0.0023 44 1.32 P-10 

aluminum/Si 0.171 1 2 30.0079630 1.40P-11 aluminum/Si 0.288 3 7 100.0022 96 1.33P-12 aluminum/Si 1.20 

[0051] 
[Table 2] 
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[0052] 
[Table 31 
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[0053] 

[Effect of the Invention] According to this invention, the siHca system particle of a very low refractive index can be 
obtained. Moreover, the base material with a coat of this invention is a low refractive index, and is excellent in 
adhesion with resin etc., reinforcement, acid-resisting ability, etc. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Dr awings] 

[Drawing 1] It is the sectional view of the siUca system particle of this invention. 
[Description of Notations] 

10 Outer Shell 

11 1st Silica Enveloping Layer 

12 2nd Silica Enveloping Layer 
20 Cavity 

22 Precursor Matter 
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[Drawing 1 
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